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The major hypothesis of this study (L?ased on the psychology of Clark Hull) was
that the learning of a perceptual-motor act from films will be more effective as the

.fdm presentation approaches an. exact representation of the learner himself
performing the act to be learned. The oroblem was to discover the most effective
way to represent the learner in such a film. In films used to teach 3500 Navy recruits
the camera angle was either 180[ (as if facing someone performing the act) or OC

("over the shoulder" of the learner). Other variables tested included motion pictures
versus static, sequential presentations, inclusion of the learner's hands versus their
exclusion, and practice. It was .found that the more realistic presentationsmotion
pictures from the learner's perspective--were more effective. Exc!uding the learner's
hands was superior to including them in static presentations. Results from
parttcipating during the learning by practicing were not conclusive: (BB)
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FOREWORD

A BASIC PROBLEM ARISES DURING THE PROCESSES OF BOTH

INSTRUCTING AND LEARNING PrRCEPTUAL...MOTOR SKILLS AS A RESULT

OF THE ,FACT THAT LEARNING SITUATIONS AND INSTRUCTIONAL MATE..

RIALS DIFFER FROM-7HE ACTUAL OR REALISTIC PERFORMANCE SITUA..

TION. WORK IN THE CLASSROOM 1S OFTEN A CRUDE REPRESENTATION

OF WORK ON THE JOB0 THE INSTRUCTION USUALLY PRESENTS THE

LEARNER WITH ABSTRACT AND SYMBOLIC REPRESENTATIONS OF THE

TASKS AND SKILLS TO BE LEARNED,' STATED SIMPLY, THE PROBLEM

IS ONE OF INVESTIGATING THOSE FACTORS AND CONDITIONS WHICH

YIELD POSITIVE, OR NEGATIVE, TRANSFER OF LEARNING FROM THE

TRAINtNG TO THE PERFORMING SITUATIONS()

THIS PROBLEM IS ESPECIALLY PERTINENT TO RESEARCH ON

FILM...MEDIATED LEARNING() THE SOUND MOTION PICTURE, HOWEVER,

IS A VERY SUITABLE MEDIUM FOR INVESTIGATING THE CONTRIBUTIONS

OF DEGREES OF REALISM IN THE REPRESENTATION OF TRAINING TASKS,'

THE POSSIBLE RANGE OF EXPERIMENTAL VARIATIONS IS WIDE AND MAY

INCLUDE VERBAL SYMBOLS, SCHEMATIC ANIMATION (SIGNS), VARYING

DEGREES OF PHOTOGRAPHIC REALISM AS WELL AS VARIOUS DEGREES

OF AUTHENTIC SOUND() THESE AND MANY OTHER VARIABLES ON THE
CONTINUA OF REALISM CAN BE BUILT INTO SOUND MOTION PICTURES

FOR EXPERIMENTAL PURPOSES()

DRO' ROSHAL HAS MADE AN IMPORTANT EXPLORATORY STUDY OF

SOME DEGREES AND KINDS OF REALISM IN SOUND FILM MEDIATED
LEARNING OF A PERCEPTUAL...MOTOR SKILL() IT HAS BEEN CLEARLY
DEMONSTATED BY THIS STUDY THAT WHEN A TASK TO BE LEARNED IS

PRESENTED TO SUBJECTS (TRAINEES) ON THE SCREEN FROM THE VIEW..
POINT OF THE LEARNER PERFORMING THE TASK MORE LEARNING GAINS

RESULT THAN WHEN THE TASK IS PRESENTED ON THE SCREEN FROM

THE POINT OF VIEW OF SUBJECTS WATCHING A DEMONSTRATOR,' ALSO,

IT HAS BEEN SHOWN THAT THE USE OF ACTION OR "MOTION" IN

TRAINING FILMS RESULTS IN IMPORTANT LEARNING GA!NIS OVER THE

REPRESENTATION OF THE TASK ON STILL OR STATIC FORM," OTHER

VARIABLES STUDIED, AS DR* ROSHAL WILL SHOW IN THIS REPORT,

DO NOT YIELD AS CLEARCUT RESULTS AS THE VARIABLES OF ANGLE

OF VIEW AND MOTION0

DR, ROSHAL HAS ATTACKED THE PROBLEMS SELECTED FOR

STUDY WITHIN THE CONCEPTUAL FRAMEWORK OF A PARTICULAR LEARN...

ING THEORY() DIFFERENT THEORIES MAY HAVE AFFORDED AN EQUALLY

EFFECTIVE CONTENT FOR THE ACTUAL EXPERIMENTAL WORK, OR IN...

DEED, THE RESEARCH MIGHT HAVE BEEN DONE ON A "PRACTICAL

PROBLEM" OR "OPERATIONAL" BASIS WITHOUT ELABORATING THEORIES

AND POSTULATES() HOWEVER, THE APPROACH FROM THEORY TO

PRACTICAL PROBLEMS MAY AID IN THE DIFFICULT LOGICAL PROCESSES

OF GENERALIZING TO OTHER TRAINING SITUATIONS,OTHER INSTRUCT...

ING...LEARNING VARIABLES, AND OTHER KINDS OF FILMS() IT IS

SUGGESTED THAT,ESPECIALLY IN INSTRUCTIONAL AND INFORMATIONA
FILMS AS WELL AS IN RADIO AND TELEVISION PROGRAMS, THEORY...

ORIENTED EXPER'MENTATION IS CURRENTLY MOST IMPORTANT AND

URGENTLY NEEDED()

THIS RESEARCH PROJECT, IT IS CONFIDENTLY BELIEVED,
WILL LONG STAND AS ONE TYPE OF MODEL FOR EXPERIMENTAL INVESTI...

GATIONS OF INSTRUCTIONAL COMMUNICATIONS() THE EXPERIMENTAL



DESIGN EMPLOYED AND THE STATISTICAL PROCEDURES USED ARE
ESPECIALLY TO OE RECOMMENDED TO OTHER INVESTIGATORS IN THIS

FIELD,

THE FILMS PRODuCED FOR THIS RESEARCH PROJECT HAVE CERTAIN

L IMITATIONSt IN ORDER TO AVOID USING A TRAINING TASK WHICH
MOST SUBJECTS WOULD LEARN COMPLETELy,THE FILMS WERE MADE WITH
RATHER RApiD PACING AND WITHOUT REPETITION, CONSEQUENTLY THE
FILMS PROVED TO BE TOO DIFFICULT FOR THE MAJORITY OF THE NAVAL
TRAINEES, THIS LEVEL OF DIFFICULTY WAS NOT UNINTENTIONAL,
HOWEVER, THE EXPERIMENT ITSELF MIGHT HAVE BEEN IMPROVED IF IT

HAD BEN MADE POSSIBLE FOR LARGER PERCENTAGES OF THE SUBJECTS
TO LEARN THE TASK, PRE-PRODUCTION TESTS, OR TESTS OF THE FILMS
BEFORE FINAL EDITING, MIGHT HAVE REVEALED THIS PROBLEM, ALSO,

SUCH TESTS WOULD PROBABLy HAVE SHOWN THE DIFFICULTIES OF THE
tfPARTICIPATION REQUIREMENTS, AS WELL AS THE CONFUSIONS INTRO-
DUCED IN THE VISUAL PERCEpTuAL FIELD BY LAP DISSOLVES IN THE
STATIC VERSIONS SHOWING THE DEMONSTRATOOS HANDS' THIS CON-

S IDERATION EMPHASIZES THE GENERAL PROBLEM IN SOUND FILM RESEARCH
OF CLEARLY DEFINING EXPERIMENTAL REQUIREMENTS AND OF ACHIEVING
THE BUILDING OF THESE INTO VERSIONS OF FILMS FOR RESEARCH PUR-
POSES, DRy RUNS, PILOT TXPERIMENTS AND PRE-PRODUCTION TESTING
ARE STRONGLY RECOMMENDED.

AS IS THE CASE WITH MOST RESEARCH,COMPLETE FINAL ANS-
WERS HAVE NOT BEEN FOUND, MORE pROBLEMS HAVE BEEN RAISED
WHICH CHALLENGE FUTURE RESEARCH THAN HAVE BEEN SOLVED, NO

ULTIMATE PRODUCTION OR UTILIZATION FORMULAS HAVE BEEN DISCOVERED,
HOWEVER, THE FINDINGS DO AFFORD SOME DEFINITE CLEAR-CUT RE-
COMMENDATIONS AS TO PRODUCTION PRACTICE, AS WELL AS ONE OR TWO
SECONDARY LEADS THAT MERIT CLOSER STUDY,

DR, ROSHAL CONDUCTED THIS EXPERIMENT FOR A DISSERTA-
TION SUBMITTED AS PARTIAL FULFILLMENT OF THE REQUIREMENTS FOR
THE DEGREE OF DOCTOR OF PHILOSOPHY IN PSYCHOLOGY, THE PRESENT
REPORT IS AN ABRIDGEMENT OF THE DISSERTATION, WHICH INCLUDED
ALL THE TABLES OF BASIC ,qTA AND STATISTICS, THE COMPLETE
D ISSERTATION IS AVAILABLE ON MICROFILM,

C. R. CARPENTER, DIRECTOR
INSTRUCTIONAL FgLm RESEARCH PROGRAM

THE PENNSYLVANIA STATE COLLEGE



SUMMARY

INTRODUCTION

THE PRINCIPAL HYPOTHESIS OF THI:' EXPERIMENT IS THAT

THE EFFECTIVENESS OF A TRAINING FILM DESIGNED TO TEACH A

SKILL IS INCREASED AS THE FILM APPROACHES ABSOLUTE REALISM

IN PRESENTING THE TASK OR SKILL0

THE VARIABLES AND FILM VERSIONS

EIGHT EXPERIMENTAL VERSIONS OF A FILM WERE DESIGNED

AND PRODUCED TO TEACH NAVY RECRUITS THE TYING OF THREE KNOTS

OF GRADUATED DIFFICULTY: THE BOWLINE, THE SHEETBEND AND THE

SPANISH BOWLINE., THESE VERSIONS DIFFERED WITH RESPECT TO

FOUR VARIABLES WHICH WERE CONTROLLED SO AS TO VARY THE DEGREE

OF IIREALISM 11 ACHIEVED IN EACH FILM VERSION0

THE VARIABLES EMPLOYED WERE:

CAMERA ANGLES* THE TASKS WERE PHOTOGRAPHED (A) FROM

THE VIEWPOINT OF THE LEARNER FACING THE DEMONSTRATOR (i80 DE-

GREE ANGLE), AND (B) FROM THE VIEWPOINT OF THE LEARNER AS HE

WOULD PERFORM THE TASK HIMSELF, BY SHOOTING OVER THE SHOULDER

OF THE DEMONSTRATOR (0 DEGREE ANGLE). IN SIX VERSIONS THE

0 DEGREE ANGLE IA/AS USED; IN TWO VERSIONS THE i80 DEGREE ANGLE

WAS USED()

MOTION. FOUR EXPERIMENTAL FILM VERSIONS SHOWED THE

TYING OF THE KNOTS IN NORMAL REALISTIC MOTION OR ACTION

PATTERNS, (MOTION VERSIONS), AND THE OTHER FOUR SHOWED PRO-.

GRESSIVE STEPS IN THE KNOT-TYING SEQUENCE, WITHOUT INCLUDING

THE MOTIONS (STATI.; VERSIONS)0

HANDS0 Two OF THE STATIC VERSIONS WERE PRODUCED TO

INCLUDE THE HANDS OF THE KNOT-TYERr THE OTHER TWO STATIC VER-

SIONS SHOW ONLY THE LINE IN SUCCESSIVE POSITIONS AS IT WAS

TIED0 ALL THE MOTION VERSIONS INCLUDED THE DEMONSTRATORIS

HANDS('

PARTICIPATION. FOUR OF THE VERSIONS, EACH INCLUDING

A UNIQUE COMBINATION OF THE PRECEDING VARIABLES, REQUIRED THE

LEARNERS TO TIE THE KNOTS SIMULATNEOUSLY WITH THE FILM DE-

MONSTRATION. THE OTHER FOUR VERSIONS, PARALLEL TO THE FIRST

FOUR WITH RESPECT TO THE PREVIOUS VARIABLES, DID NOT REQUIRE

PARTICIPATION DURING THE FILM SHOWING.

PRODEDURES

THE EXPERIMENTAL FILMS WERE SHOWN TO NAVY RECRUITS AT

THE GREAT LAKES NAVAL TRAINING CENTER, GREAT LAKES, ILLINOIS,

DURING NOVEMBER 1948. THE FILMS WERE SHOWN AS A PART OF THEIR

REGULAR INSTRUCTION, AND UNDER INSTRUCTIONAL CONDITIONS OB-

TAINING AT THE CENTER.



EACH VERSION WAS SYSTEMATICALLY PAIRED WITH EACH

OTHER VERSION, THE MEMBERS OF EACH PAIR OF FILMS WERE PRE..

SENTED RESPECTIVELY TO HALVES OF SEVEN COMPANIES OF RECRUITS

SELECTED A. RANDOM, IN ALL, EACH VERSION WAS PRESENTED TO

ABOUT 40o MEN; THE TOTAL SAMPLE COMPRISED APPROXIMATELY

3500 RECRUITS.

SINCE THE THREE DEMONSTRATIONS OF HOW TO TIE EACH

K IND OF KNOT FOLLOWED ONE ANOTHER IN EACH VERSION, THE PRO

JECTOR WAS STOPPED AFTER EACH KNOT WAS SHOWN, AND THE MEN

WERE TESTED BY BEING ASKED TO TIE THE KNOT USING A PREPARED

L INE°

IN ADDITION, TWO HALFCOMPANIES WERE GIVEN THE TESTS

W ITHOUT ANY FILM INSTRUCTION IN KNOT TYING.

RESULTS

FOLLOWING ARE THE MOST SIGNIFICANT RESULTS:

lo LEARNING FROM THE FILMS, THE FILMS TAUGHT THE

RECRUITS, WITH VARYING DEGREES OF EFFECTIVENESS, HOW TO TIE

THE KNOTS, IN THE "NO FILM" GROUP ONLY 7 PER CENT OF THE MEN

COULD TIE THE BOWLINE, 3 PER CENT THE SHEETBEND AND NONE

THE SPANOSH BOWLINE; MUCH HIGHER PERCENTAGES OF THE EXPERI

MENTAL FILM GROUPS SUCCEEDED IN TYING THE KNOTS.

2, DIFFICULTY OF THE KNOTS, THE THREE KNOTTYING
TASKS WERE OF VARYING DIFFICULTY. THE OVERALL ORDER WAS,
FROM EASIEST TO MOST DIFFICULT, THE BOWLINE, SHEETBEND, AND

SPANISH BOWLINE,

30 CAMERA ANGLE, LARGE AND CONSISTENT DIFFERENCES

FAVORING THE 0 DEGREE CAMERA ANGLE (THE SUBJECTIVE OR PER
FORMER'S EYE VIEW) WERE FOUND FOR ALL THREE KNOTS,

MOTION, THE VERSIONS PORTRAYING THE TASK ON CON...

TINUOUS MOTION WERE SIGNIFICANTLY MORE EFFECTIVE THAN THE

STATIC VERSIONS.

50 HANDS, COMPARISON OF THE STATIC HANDS VERSIONS

W ITH THE STATIC No HANDS VERSIONSIFAVORS THE No HANDS VER...

S IONS, THIS UNEXPECTED RESULT MAY BE ATTRIBUTABLE TO THE

FACT THAT THE INCLUSION OF THE HANDS OBSCURED SOME OF THE

L INE, AND PRESENTED A MORE CROWDED PERCEPTUAL FIELD,

60 PARTICIPATION, ACCORDING TO THE MAIN HYPOTHESIS

IT WAS EXPECTED THAT PARTICIPATION OF SUBJECTS BY ACTUALLY

HAVING A LINE IN HAND AND TYING A KNOT SIMULTANEOUSLY WITM

THE SOUND FILM INSTRUCTION ON HOW TO TIE THE KNOT, WOULD

IMPROVE LEARNING, THIS WAS NOT FOUND TO BE TRUE, THIS OUT
COME MAY BE DUE TO THE FACT THAT THE PARTICIPATION AS DE...

FINED WAS NOT ACTUALLY ACHIEVED, WHILE ALL SUBJECTS

AtTEMPTED TO "PARTICIPATE" A PROPORTION NEVER ACTUALLY
SUCCEEDED IN TYING KNOTS, TESTS SHOWED THAT ONLY A FEW

MORE KNOTS WERE TIED DURING PARTICIPATION TRIALS WHILE THE

FILM SET THE PATTERN AND INSTRUCTIONS WERE GIVEN IN THE

COMMENTARY, THAN WERE TIED DURING THE CRITICAL TEST PERIOD

-2-



IMMEDIATELY FOLLOWING rILM INSTRUCTION0

CONCLUSIONS AND RECOMMENnATInNS

I. A FILM WILL BE MORE EFFECTIVE IN TEACHING A SKILL

IF THE TASK IS PORTRAYED FROM THE VIEWING ANGLE OF THE LEARNER
AS HE WILL PERFORM THE ACTo THE "SUBJECTIVE" OR 0 DEGREE
CAMERA ANGLE IS MORE EFFECTIVE THAN THE "OBSERVEOT OR 180
DEGREE CAMERA ANGLE. DIRECTORS MIGHT WELL IMPROVE THE
EFFECTIVENESS OF FILMS DESIGNED TO TEACH PERCEPTUALMOTOR
TASKS BY TAKING THIS FINDING INTO ACCOUNT WHEN FILMING DE-

MONSTRATIONS OF SUCH TASKS()

2. A PRESENTATION WHICH SHOWS THE MOTIONS INVOLVED
IS MORE EFFECTIVE IN ACHIEVING .LEARNING OF PERCEPTUAL..MOTOR
TASKS INVOLVING CONTINUOUS MOVEMENTS THAN A SERIES OF STATIC
PHOTOGRAPHS.

30 FURTHER RESEARCH IS NEEDED TO DETERMINE HOW PAR.
TICIPATION (IN THE SENSE OF PRACTICE DURING FILM SHOWINTir
CAN BE ACHIEVED EFFECTIVELY IN TRAINING FILMS, AND TO DIS..'

COVER WHAT CONTRIBUTION DIFFERENT KINDS AND AMOUNTS OF PAR...

TICIPATION CAN MAKE TO LEARNING0



EFFECTS OF LEARNER REPRESENTATION

IN FILM-MEDIATED PERCEPTUAL-MOTOR LEARNING

BY

Sol. M. ROSHAL

INSTRUCTIONAL FILM RESEARCH PROGRAM

THE PENNSYLVANIA STATE COLLEGE

I, RATIONALE OF THE EXPERIMENT

IT HAS BEEN DEMONSTRATED BEYOND QUESTION THAT THE

SOUND FILM MAY BE SUCCESSFULLY EMPLOYED TO FACILITATE LEARN-
ING THE PERFORMANCE OF A ,PEIR.CEPTUALMOTOR TASX. STUDIES BY

HOLLIS (2), LOCKHART (8), MO,CLUSKY ANDACCLUSKY (10), ROLFE
AW3 VANDERMEER (a) HAVE INDICATED THAT TILMS MAY MAKE

S IGNIFICANT .00NTRIBUTIONS TO THE ACQUISITION OF. SUCH_VAR4ED
SKILLS AS COOKUNG, BOWLING, MAT WEAVING, AND ENGINErLATHE

S JOPERATING. Two MORE RECENT STUDIE . BY ASPEN (6) AND
ZUCKERMAN (jU) HAVE STUDIED VARIABLES OF, SCRIPT ,ORGANIZATION

AND PRODUCTION TECHNIQUES MORE EXPLICITLY THAN IS GENERALLY
CHARACTERISTIC OF RESEARCH IN THIS_AREA. JASPEN, WORKING
W ITH AN ASSEMBLY TASK, STUDIED SUCH VARIABLES_AS THE USE
OF REPETITION, TECHNICAL NOMENCLATUREvAND SHOWING ERRORS
TO BE AVOIDED, ETC. ZUCK.E.RMAN1. WROSE"STUDY FOLLOWED IN
PART FROM THE ONE BEING REPORTED_HERE., ,CONCERNED HIMSELF
W ITH CHARACTERISTICS OF THE COMaENTARY ON THE SOUND TRACK0
IN BOTH THESE STUDIES IT WAS MkDE APPARENT THAT THE EFFECT-
IVENESS OF A FILM DESIGNED TO TEACH A PERCEPTUALMOTOR SKILL
IS_ IN LARGE MEASURE A FUNCTION OF THE CHARACTERISTICS.OF
THE SCRIPT ORGANIZATION AND THE PRODUCTION TECHNIQUES EM-.
PLOYED.

THIS REPORT CONSTITUTES AN E,XPLORATION OF YET ANOTHER
AREA OF FILM_CONSTRUCTION,. NAMELY, THAT OF THE REPRESENTA-
TION OF THE LEARNARG. TASK. VARIOUS DEGREES OF REPRESENTA-
TION HAVE BEEN ACHIEVED BY VARYING_BOTH THE.VISUALS EN THE
FILM, AND THE FILM UTI.LIZ4TI.ON SITUATION ITSELF. BRIEFLY

STATED, IT JS THE PRINCIPAL HYPOTHESIS OF THIS EXPERIMENT
THAT FILMMEDIATED_PERCEPTUALMOTOR LEARNING WILLBE FACILIr
TATED AS THE LEARN1NG_SITUATION,APPROACHES WACCURATE REr
P RESENTATION OF, THE LEARNER HIMSELF ACTUALLY PERFORMING THE
TASK OR SKILL TO BE LEARNED.



DERIVATION OF THE MAJOR

HYPOTHESIS

IF RESEARCH IN_TRA1NING_FILMS OS TO BE MORE THAN A
COLLECTION OF EMPIRICAL DATA., THE RATIONALE AND DESIGN OF
SUCH RESEARCH MUST PROCEED FROM AND BE ASSIMILATED WITH THE
MAIN Booy OF LEARNING THEORY.. j7 IS POSSIBLE TO DEVELOP
HYPOTHESES ABOUT.FULMMEDIATED LEARNING FROM BASIC ASSUMP
TIONS .HAVING MORE GENERAL THEORETICAL IMPLICATIONS, THOSE
USED HERE ARE SIMILAR TO ONES USED AND ELABORATED IN CLARK
HULL'S BEHAVIOR THEORY,

To PROMOTE THE CLARITY OF THE ENSUING ARGUMENT, IT
IS DESIRABLE_TO STATE RIGOROUS DEFINITIONS OF THE TERMS TO
BE USED.* _THE CRITICAL TERMS INVOLVED ARE: STOMULUS,_ .RESPONSE,
PERCEPTUALMOTOR ACT, RESPO.NSESTRENGTH, AND LEARNON.Go THE
FOLLOWING MEANINGS WILL BE ADHERED TO THROUGHOUT THIS PAPER:

STIMULUS IS UNDERSTOOD TO MEAN ANY OBJECT OR EVENT...
COMPLEX WHICH OCCASIONS AN ALTERATION ON BEHAVIOR, THIS
USAGE DOES NOT IMPLY SIMPLICITY OR SINGULARITY OF ENVIRON
MENTAL DETAIL, _THE SINGULAR, FORM, STIMULUS., IS DEFINED TO
INCLUDE THE TOTAL. SITUATIOW WHICH OCCASIONS THE RESPONSEo
THE PLURAL FORMI_STIMULI, REURS TO.REPEATED PRESENTATIONS
OF SUCH A COMPLEX, OR TO MORE THAN. ONE, OF SUCH COMPLEXES;
NOT DETAILS OF THE COMPLEX, NEITHER IS IT CLAIMED THAT THE
STIMULUS NECESSARILY ELICITS THE RESPONSE, IT MAY SIMPLY
SERVE TO INDICATE THE OCCASION FOR THE RESPONSE, CERTAIN
ASPECTS OF THE STIMULUS MAY, HOWEVER, BE MORE IMPORTANT THAN
OTHERS.

RESPONSE WILL DENOTE ANY STAMULUSOCCASIONED ACTo
WHETHER OR NOT THERE.ARE. OR CAN_BE ACTS,MHOCH ARE NOT
STIMULUSEVOKED IS IRRELEVANT HERE, THE LEARNING DEALT
WITH IN THIS RE.SEARCH REQUIRES A GIVEN RESPONSE ON THE
OCCURENCE OF A GIVEN STIMULUS0

PERCEPTUALMOTOR ACT REFERS TO THE OVERT MOVING OR
MANIPULATION OF SOME BODY PART IN RESPONSE TO A STIMULUS,'
THUS, THE FOLLOWING OF A MOVING OBJECT WITH THE.HAND IN A
PURSUIT TASK AND THE PLACING OF AN OBJECT ON A SPECIFIED
POSITION ARE EXAMPLES OF PERCEPTUALMOTOR ACTSo

RESPONSESTRENGTH IS USED HERE TO MEAN THE PROBABi
LITY OF OCCURENCE OF A RESPONSE, tT IS MEASURED IN TERMS
OF THE NUMBER OF RESPONSES MADE,

LEARNING IMPLIES THE CHANGE IN STRENGTH OF A RESPONSE
TO A STIMULUS IN CONSEQUENCE OF RESPONDING TO THE STIMULUS',
IT IS RECOGNIZED THAT RESPONSE STRENGTH MAY, ALSO CHANGE FOR
OTHER REASO.NSo IT MIGHT PROVE FRUITFUL TO EXAMINE THESE VARi
ABLES IN THE CONTEXT OF INSTRUCTIONAL FILMS, HOWEVER, THE PRE
SENT PAPER IS CONCERNED WITH LEARNING AS DEFINED,

-5-



UNLESS IT IS DESIRED TO SET.UP A RESPONSE TO THE

FILM ITSELF, THE FILM CANNOT BE CONSIDERED'TO RESENT THE
ACTUAL STIMULUS TO_ WHICH A RESPONSE IS DESIRED, FURTHER,

IT IS_HIGHLY UNLIKELY THAT THE .ST1MULI PRESENTED ON THE

FILM. WILL SPECIFICALLY EVOKE THE DESIRED RESPONSE DR RE

SPONSES. IF THIS BE. SO, IT IS NECESSARY TO MAKE CERTAIN

ASSUMPTIONS CONCERNING WHAT HAPPENS IN FILMMEDIATED LEARN
ING IN ORDER TO ACCOUNT FOR THE OCCURRENCE OF ANY OF THE

INTENDED LEARNING.

FIRST, IT IS NECESSARY TO ASSUME. THAT THERE IS

SOME TRANSFER FROM THE FILM PRESENTED STIMULUS vsgo IN
TRAINING; 7/.1AT IS, THAT THE LEARNING Of_A _RESPONSE TO ONE

STIMULUS WILL HAVE SOME EFFECT OA THE RESPONSE TO OTHER
STIMULI.

SECOND, IT. MUST BE_ASSUMED THAT DURING THE VIEWING

OF THE FILM THE LEARNER DOES IN ,SOME WAY RESPOND TO THE

FILM PRESENTED sTimpL.I. HE MAY ACTUALLY PERFORM THE DE
SIRED. RESPONSES OVERTLY; HE MAY MA.KE_THE..RESPONSES
PLICITLY; OR9 HE MAY MAKE THE RES_PONSES SYMBOLICALLY BY
VERBALIZATION OR OTHER SELFSIGNALLING DEVICES,

THIRD, IF THE_ ACTUAL DESIRED RESPONSE 1$ NOT PER...

FORMED, IT MUST. BE ASSUMED THAT THERE IS SOME TRANSFER FROM

THE RESPONSE WHICH OCCURRED IN THE TRAINING SITUATION TO

OTHER RESPONSES,

THE FIRST ASSUMPTION MAY BE STATED MORE EXACTLY,

AFTER HULL'S (a, PO 183) "PRINCIPLE OF STIMULUS GENERALI
ZATION" THOUGH STILL IN A QUALITATIVE FORM, AS FOLLows:
DURING PRACTICE, A RESPONSE IS SETUP NOT ONLY To THE
STIMULUS USED, BUT TO A FAMILY_OF :SIMILAR STIMULI,. THE

STRENGTH OF THE RESPONSE TO ANY fARTIOULAR STIMULUS BEING
DIRECTLY PROPORTIONAL, TP THF_SIM1LARITY OF THE PARTICULAR
STIMULUS TO .THE STIMULUS uaEo IN TRAINING, Two STUDIES BY
HOVLAND (3, h) LEND EXPERIMENTAL SUPPORT TO THIS ASSUMP
TIONo

IN ORDER TO MAKE THIS POSTULATE QUANTITATIVE, IT

WOULD BE NECESSARY TO STATE A FUNCTION OF SIMILARITY,
HOWEVER, CERTAIN CONDfTIONS FOR FILM PRODUCTOON MAY BE

DEDUCED WITHOUT INTRODUCING QUANTITATIVE RIGOR, IT MAY

BE DEDUCED THAT FOR GREATEST EFFICIENCY OF LEARNING,

THE STIMULI PRESENTED IN THE FILM SHOULD A MILAR AS

POS3IBLE TO THE STIMULI WHICH WOULD OCCUR IN THE ACTUAL
PERFORMANCE OR TEST OF THE DESIRED LEARNING, IT IS

IMPLIED, THEREFORE, THAT THE FILM REPRESENTATION SHOULD
APPROXIMATE4 AS NEARLY AS PRACTICABLEi THE DETAILS OF
THE, ACTUAL STIMULUS IN'TERMS OF COLOR, SHADING, PERSPEC
TIVE, MOVEMENT, SOUNDS, CONTENT, ETC, IT SHOULD BE STATED



PARENTHETICALLY THAT FOR SOME STIMULI DIFFERENCES ON
SHADING, FOR INSTANCE, MAY BE VERY CLOSE ON A SCALE OF
S IMILARITY, AND THUS FOR PRACTICAL PURPOSES BE INCONSE
QUENTIAL0

IN A PERCEPTUALMOTOR ACT, THE STIMULUS AND THE

OCCASIONED ACT ARE CONSTANTLY CHANGING, THESE CHANGES MAY

BE OF TWO KINDS: FIRST, THERE MAY BE CONTINUOUS CHANGES IN

THE OBJECT ACTED UPON, AS IN A PURSUIT TASK, OR THERE MAY

BE A RADICALLY CHANGED CONFIGURATION OF THE OBJECT ACTED

U PON, AS IN AN ASSEMBLY TASK, SECOND, THERE MAY BE CHAN.

GES IN THE POSITIONING OF THE PARTS OF THE BODY OF THE

PERFORMER (E,G. THE PERFORMER'S HANDS), AND IN THIS EVENT
SUCH POSITIONAL CHANGES BECOME THE STIMULI FOR FURTHER

ACTION. tF THE FILMMEDIATED LEARNING SITUATION OS TO

REPRESENT THE ACTUAL STIMULUS OF THE TEST SITUATION, THERE..,

FORE, IT MUST REPRODUCE ALL THESE CHANGES AS EXACTLY AS

POSSIBLE,

HENCE THE MAJOR HYPOTHESIS OF THIS STUDY FOLLOWS:

THE LEARNING OF A PERCEPTUALMOTOR ACT, FROM FILMS, WILL

BE MORE EFFECTIVE AS THE FILM PRESENTATION APPROACHES AN
EXACT REPRESENTATION OF THE LEARNER HIMSELF PERFORMING THE
ACT OR ACTS TO BE LEARNED0

THE THIRD ASSUMPTION MAY BE RESTATED IN AN ANALO
GOUS FASHION: DURING PRACTICE, A FAMILY OF RESPONSES IS
SET UP TO THE STIMULUS USED IN ADDITION TO THE PRACTICED
RESPONSE, THE STRENGTH OF ANY PARTICULAR RESPONSE BEING
D IRECTLY PROPORTIONAL TO THE SIMILMITY OF THE PARTICULAR
RESPONSE TO THE RESPONSE PRACTICEDII (THE "PRINCIPLE OF RE

S PONSE GENERALIZATION".(1 P0 I83))o IF MIGHT SIMPLY BE
ASSUMED, AS PREVIOUSLY, THAT THE LEARNER WILL IN'SOME WAY
RESPOND TO THE STIMULI. THIS POSTULATE, HOWEVER, IMPLIES
THAT THE FILM LEARNING SITUATION SHOULD BE SO DESIGNED AS
TO APPROXIMATE AS NEARLY AS POSSIBLE THE ACTUAL RESPONSES
OF THE PERFORMANCE OR TEST SITUATION, FOR INSTANCE, FOR
CERTAIN TASKS IT MAY BE POSSIBLE TO HAVE THE LEARNER PER...

FORM THE OPERATION DEPICTED BY THE FILM AS THE FILM IS BEING

SHOWN. AGAIN, THE MAJOR HYPOTHESIS FOLLOWS,

THE PRECEDING DERIVATION OF THE MAJOR HYPOTHESIS
IS ADEQUATE TO THE PURPOSES OF THIS STUDY. IT MAY, HOW
EVER, BE OF INTEREST TO CARRY THE DISCUSSION SOMEWHAT
FURTHER.

FOLLOWING THE ANALYSIS OF GAGNE AND FOSTER (I),

WHO SEPARATE THE MOTOR AND PERCEPTUAL ASPECTS IN THEIR
D ISCUSSION, IT MAY BE THAT FOR A LARGE NUMBER OF TASKS

01 T WOULD MOW BE POSSIBLE TO DERIVE A STATEMENT SIMILAR TO

HULL'S THIRD PRINCIPLE OF GENERALIZATION, STIMULUS RE
SPONSE GENERALIZATION, BUT THIS IS CONSIDERED UNNECESSARY.



THE MOVEMENTS INVOLVED ARE ALREADY A PART OF THE LEARNERSt
REPERTOIRE AND ARE WELL PRACTICED. THE PROBLEM THEN BE
COMES ONE OF THE ADEQUACY OF THE PERCEPTUAL ASPECTS OF
TRAINING. THIS PERCEPTUAL ADEQUACY IS OF MAJOR CONCERN FOR
FILM INSTRUCTION, AND IS EMPHASIZED IN THIS PAPERo

IF, IN ADDITION TO THE PREVIOUSLY STATED POSTU
LATES, IT WERE FURTHER ASSUMED THAT THE SUBJECT HAS LEARNED
TO MAKE CF:RTAIN RESPONSES ON THE OCCASION OF PERCEIVING THE
SENSORY CONSEQUENCES OF SUCH MOVEMENTS, IT IS IMPORTANT
THAT THE FILM, WITHIN ITS LIMITATIONS, APPROXIMATE THESE
SENSORY CONSEQUENCES BY BEING AS COMPLETE AND REALISTIC AS
POSSIBLE.

THE FOREGOING DISCUSSION HAS IMPORTANT IMPLICATIONS
FOR THE PROBLEMS OF LEARNERPROTAGONIST OGEN704700ATOON.;06P0;

THE FILM TRAINING SITUATION. iI'DENTIFICATION IS HERE CON
CEIVED IN THE SENSE OF "ACTING ALONG." THE LEARNER IS sAgo
TO IODENTIFY WITH THE FILM PROTAGONIST IF HE "ACTS ALONG
W ITH" THE ACTOR IN THE FILM. NEGLECTING OTHER DIMENSIONS
OF IODENTIFICATION, IT IS SUGGESTED THAT ONE OF THE VARIABLES
INVOLVED IS THAT OF THE SIMILARITY BETWEEN THE FILM PRO-
TAGONIST AND THE LEARNER0 THE LEARNER HAS EXPERIENCED SEW-
SORY CONSEQUENCES IN TERMS OF HIMSELF. IF THE PERCEPTION
OF SENSORY CONSEQUENCES CAN EVOKE THE ACT, THE MOST EFFEC
TIVE LEARNING WOULD OCCUR WHEN THE PROTAGONIST IS MOST LIKE
THE LEARNER.

H. EXPERIMENTAL DESIGN AND PROCEDURES

To TEST THE VALIDITY OF THE MAJOR HYPOTHESIS OF THIS
RESEARCH, FOUR LIMITED PROPOSITIONS, EACH OF WHICH COULD BE

TRANSLATED INTO AN APPROPRIATE FILM VARIABLE9 WERE DEDUCEDO
A SIMPLE PERCEPTUALMOTOR TASK THE TYING OF EACH OF THREE
STANDARD KNOTS WAS SELECTED, AND EIGHT VERSIONS OF A
FILM WERE PRODUCED DEMONSTRATING THE TYING OF THESE KNOTSo
EACH OF THE EIGHT FILM VERSIONS INVOLVED A UNIQUE COMBINA
TION OF ONE OF THE ALTERNATIVES FOR EACH VARIABLE. IHESE
FILM VERSIONS WERE SHOWN TO GROUPS OF NAVY RECRUIT TRAINEES,
WHO WERE DIRECTED TO TIE EACH KNOT IMMEDIATELY AFTER SEEING
THE FILM DEMONSTRATION OF ITo

THE EXPERIMENTAL HYPOTHESES AND FILM VERSIONS

THE EXPERIMENTER IS ALWAYS CONFRONTED WITH THE POS
S IBIL1TY THAT A GENERAL HYPOTHESIS MAY BE TRUE BUT UNSUP-
PORTED BY HIS EXPERIMENT BECAUSE (A) THE EXTENSION TO THE
EXPERIMENTAL HYPOTHESES IS ILLOGICAL, (B) THE PARTICULAR
S ITUATION SELECTED IS IRREVELANT, AND/OR (c) THE EXPERIMEN-
TAL DESIGN EMPLOYED IS NOT SENSITIVE ENOUGH TO DETECT THE
D IFFERENCES IN RESULTS THAT OCCUR AS A CONSEQUENCE OF THE
EXPERIMENTAL VAR1ABLESo



A PARTICULARLY CRUCIAL ISSUE ARISES IN THE AP...

PLICATION- OF THE CONCEPT OF SIMILARITY, AS IT APPLIES TO

THE RELATIONSHIP BETWEEN THE FILM AND THE PERFORMANCE

SITUATION OF WHICH IT IS A REPRESENTATION. SINCE SIMI
LARITY IS NOT QUANTITATIVELY DEFINED, POINTS ON THE

CONTINUMACANNOT BE LOCATED DEFINITELY, 'THE PROBLEM COULD

BE HANDLED IN ONE OF THREE WAYS, FIRST, SOME EXTERNAL

CRITERION COULD BE SET UP FOR SCALING SIMILARITY, AND POINTS

ON A (MORE OR LESS ARBITRARY) CONTINUWWCOULD BE 1ncurr4-

FIED. SECOND, SIMILARITY MIGHT BE TREATED AS AN INTER...

VENING VARIABLE, THIRD, ONE MIGHT TRY TO CHOOSE POINTS

THAT ARE "OBVIOUSLY" FAR APART, THE LAST METHOD WAS FOL...

LOWED IN THIS EXPERIMENT, THE ATTENDANT DIFFICULTIES RE
QUIRE LITTLE ELABORATION,

THE EXPERIMENTAL HYPOTHESES AND FILM VARIAULES,

WITH THESE CONSIDERATIONS IN MIND, THE FOUR LIMITED EXPE
RIMENTAL HYPOTHESES, AND THEIR ASSOCIATED FILM VARIABLES,

MAY BE STATED AS FOLLOWS:

MOTION, THE FIRST HYPOTHESIS IS THAT: FILM....

MEDIATED PERCEPTUAL...MOTOR LEARNING wILL BE MORE EFFECTIVE

AS THE FILM MORE ACCURATELY REPRESENTS ALL THE CHANGES IN

THE OBJECT ACTED UPON,

THIS HYPOTHESIS IS TESTED BY A COMPARISON OF FILM

VERSIONS WHICH SHOW CONTINUOUS MOVEMENTS OR "LIVE ACTION",

WITH STATIC VERSIONS SHOWING ONLY SUCCESSIVE STAGES IN THE

KNOT...TYING PROCESS, THE VARIABLE INVOLVED IS CALLED MOTION,

FROM THE HYPOTHESIS IT WOULD BE PREDICTED THAT A VERSION

INCORPORATING MOTION SHOULD BE MORE EFFECTIVE THAN A STATIC

VERSION.

20 HANDS. THE SECOND HYPOTHESIS. IS THAT: FILMMEDIA
TED PERCEPTUAL...MOTOR LEARNING WILL BE MORE EFFECTIVE AS THE

FILM MORE ACCURATELY REPRESENTS THE DISPOSITION OF THE RE...

VELANT BODY PARTS OF THE PERFORMER.

IT HAS BEEN POINTED OUT IN THE PREVIOUS CHAPTER

THAT THE DISPOSITION OF THE BODY PARTS OF THE PERFORMER

SHOULD BE CONSIDERED AS PART OF THE STIMULUS, AND FURTHER,

THAT CHANGES IN THEIR DISPOSITION CONSTITUTE STIMULI FOR

FURTHER ACTION, A FILMp THEN, WHICH SHOWS THE DISPOSITION

OF THE BODY PARTS SHOULD BE MORE EFFECTIVE THAN A FILM

WHICH DOES NOT, SINCE THE REVELANT BODY PARTS FOR THE

TASK SELECTED ARE THE HANDS, THE VARIABLE SUBSUMED HAS

BEEN NAMED HANDS,

IT HAD BEEN INTENDED TO TEST THIS HYPOTHESIS BY THE

COMPARISON OF AN ANIMATED FILM VERSION WHICH SHOWED CONTINUOUS

MOTION WITHOUT A HUMAN AGENT,WITH A VERSION SHOWING LIVE AC...

TION INCLUDING THE HAND MOVEMENTS, THIS WAS DISCARDED BE
CAUSE OF THE EXPENSE OF ANIMATION, AND, WITH SOME MISGIVINGS

ABOUT THEIR SEPARATION ON THE SIMILARITY CONTINUUM, A COM

PARISON OF STATIC VERSIONS WAS SUBSTITUTED, IN TWO VERSIONS

THE HANDS ARE SHOWN, AND IN TWO OTHgRS THE SEQUENCE OF

STEPS IS SHOWN IN THE FILM BY SHOWING THE LINE WITHOUT HANDS.

_9..



3o CAMERA ANGLE, THE THIRD HYPOTHESIS IS THAT: FILM
MEDIATED PERCEPTUALMOTOR LEARNING WILL BE MORE EFFECTIVE AS
THE FILM MORE ACCURATELY REPRESENTS THE VISUAL STIMULI, AS
THE LEARNER WOULD ACTUALLY SEE THEM IN PERFORMING THE ACTo

AN OBVIOUS CONSIDERATION IN THE PRESENTATION OF A PER
CEPTUALMOTOR TASK IS THE POINT OF VIEW OR PERCEPTUAL OR1EN
TATION USED. IF THE FILM SITUATION IS TO ApPROACH A REPRE
SENTATION OF THE LEARNER HIMSELF PERFORMING THE PERCEPTUAL
MOTOR ACT, THE SCREEN PRESENTATION MUST SHOW THE ACT AS NEAR
LY AS POSSIBLE AS IT WILL ACTUALLY APPEAR TO THE LEARNER AS
PERFORMER, THIS MEANS THAT THE CAMERA SHOULD BE ORIENTED
WITH RESPECT TO THE TASK AS A LEARNER WOULD BE ORIENTED IN
PERFORMING THE TASK, RATHER THAN AS A LEARNER IN A CLASSROOM
AUDIENCE WATCHING AN INSTRUCTOR, THE FORMER ORIENTATION IS
KNOWN TO PROFESSIONAL MOTION PICTURE WORKERS AS THE nSUB
JECTIVE CAMERA ANGLE 9 WHILE THE LATTER IS CALLED THE 11OB
JECTIVEn OR nOBSERVER CAMERA ANGLE," IN THIS STUDY THEY
HAVE BEEN TERMED THF 0 nEGRFF nAMFRA ANGLE ANO T;4E 180 DEGREE
CAMERA ANGLE, REbPECTIVELY, THERE CAN BE NO DOUBT THAT TWO
DISTANT POINTS ON THE SIMILARITY CONTINUUM ARE THUS DEPIO
TED, FROM THE HYPOTHESIS IT MAYBE DEDUCED THAT THE FILMS
EMPLOYING THE 0 DEGREE CAMERA ANGLE SHOULD BE MORE EFFECTIVE
THAN THOSE EMPLOYING THE 180 DEGREE ANGLE()

PARTICIPATION, THE FOURTH HYPOTHESIS IS THAT:
FILM MEDIATED PERCEPTUALMOTOR LEARNING WILL BE MORE EFFEC...
TIVE AS LEARNER RESPONSE DURING THE FILM PRESENTATION AP
PROACHES THE RESPONSE REQUIRED IN THE ACTUAL PERFORMANCE
(OR TEST)72-''

IT HAS BEEN ASSUMED THAT, DURING THE FILM PRESEN
TAT1ON, THE LEARNER DOES RESPOND IN SOME WAY, THE RESPONSE
MIGHT BE SYMBO4ICAL IN TERMS OF THE COMMENTARY, ALL OF THE
FILMS CARRY A SOUND TRACK EXPLANATION OF THE TASKo IT IS
CLEAR, HOWEVER, THAT ACTUALLY FOLLOWING THROUGH THE DESIRED
RESPONSE OVERTLY IS CLOSER TO ACTUALLY PERFORMING THE DE
SIRED ACT IN THE TEST SITUATION THAN ANY IMPLICIT RESPONSE
WOULD BE, IF, THEN, THE LEARNER FOLLOWS THROUGH THE MOVE
MENTS WHILE WATCHING THE FILM, LEARNING SHOULD BE FACILI
TATE!), FILM VERSIONS WHICH ALLOW OPPORTUNITIES FOR SUCH
PARTICIPATION SHOULD BE BETTER THAN CORRESPONDING NON
PARTICIPATION VERSIONS0

THE FILM VERSIONS, EIGHT VERSIONS OF A FILM DEMON
STRATING THE TYING OF THREE KNOTS WERE PRODUCED, THE SPECI
FIC CONTENT OF EACH VERSION IS PRESENTED IN OUTLINE IN THE
APPENDIX, IN EACH VERSION, EACH OF THE THREE KNOTS WAS
TREATED IN THE SAME FASHION WITH RESPECT TO THE FILM VARI
ABLES, BETWEEN EACH KNOT SEQUENCE WAS INSERTED A LENGTH
OF BLANK FILM, TO WARN THE OPERATOR THAT THE PROJECTOR
SHOULD BE STOPPED FOR THE TE:ST OF LEARNING ON THE PRECEDING
KNOT, OF THE EIGHT VERSIONS, FOUR EMPLOYED MOTION AND FOUR
WERE STATIC; SIX PRESENTED HANDS (ALL MOTION VERSIONS AND

?PREDICTIONS SIMILAR TO THOSE DERIVED FROM THE THIRD AND
FOURTH HYPOTHESES WERE MADE BY MAY (.2),

IO



TWO STATIC VERSIONS) WHILE TWO (STATIC) VERSOONS DID NOT
S HOW HANDS; SOX WERE PHOTOGRAPHED FROM THE 0 DEGREE CAMERA
ANGLE AND TWO FROM THE 180 DEGREE CAMERA ANGLE, FINALLY,
FOUR VERSIONS CALLED FOR PARTICIPATION9 WHILE THE OTHER
FOUR, CORRESPONDING WITH RESPECT TO THE PREVIOUS THREE
VARIABLES, DID NOT CALL FOR PARTICIPATION, THE DISTRIBUTION
OF VARIABLES IN THE FILM VERSIONS OS PRESENTED IN TABLE 10

IN TERMS OF THE FOUR HYPOTHESES PROPOSED FOR TEST,

THE FOLLOWING RELATIONSHIPS SHOULD OBTAIN AMONG THE VER...

S IONS:
10 MOTION, VERSION IV (0=.M..H.NP) SHOULD BE MORE

S FFECTIVE THAN EITHER VERSIONS II (0.8=AV.NP ) OR III
(NS..4-1.,NP) AND VERSION (0...M..H<E,P) SHOULD BE MORE EFFECTIVE

THAN EITHER VI (00.S...NH...P) OR VII

2* HANDS, VERSION III (0..S...H..NP) SHOULD BE MORE

EFFECTIVE THAN VERSION If (0...S...NH.NP) AND VERSION VII
(0S...H...P) SHOULD BE MORE EFFECTIVE THAN VERSION VI (0,,..SH...P)0

30 CAMERA ANGLE, VERSION IV (0...MH,..NP) SHOULD BE

MORE EFFECTIVE THA7-1-7180c..McaH...NP), AND VIII (M..,W,P) SHOULD

BE MORE EFFECTIVE THAN V (I80M.HP),

4° PARTICIPATION, VERSIONS V9 VI, VII, VIII SHOULD
BE MORE EFFECTIVE THAN VERSIONS 19 it, 1119 1V9 RESPECTIVELY,

50 OVER...ALL ORDER, IN TERMS OF THE MAJOR HYPOTHE..
S IS, CERTAIN HIERARCHIES OF EFFECTIVENESS MAY BE PREOUCTED03
VERSION VIII, CHARACTERIZED By MOTION, HANDS, 0 DEGREE ANGLE,
AND PARTICIPATION, SHOULD BE THE MOST EFFECTIVE OF ALL EIGHT,
FROM A CONSIDERATION OF THEIR PLACEMENT ON THE SIMILARITY
CONTINUUM, VERSION IV SHOULD BE THE MOST EFFECTIVE OF THE
FOUR NON...PARTICIPATION VERSIONS, VERSIONS IV, III AND II
SHOULD OCCUR IN THAT ORDER, AND SIMILARLY VIII, VII,AND VI0

THE TASK

THE DEVISING OF AN EXPERIMENTAL SITUATION WHICH OS
APPROPRIATE TO THE HYPOTHESES IS CRUCIAL IN ALL RESEARCH,
A RECURRENT ASPECT OF THIS PROBLEM IN MOTION PICTURE REc..
S EARCH IS THE SELECTION OF A SUITABLE TASK, THE FOLLOWING
CRITERIA WERE PROPOSED FOR THE TASK TO BE SHOWN FOR THIS
STUDY:

10 IT SHOULD BE SIMPLE ENOUGH SO THAT AT LEAST A
PORTION OF THE TESTED POPULATION COULD PERFORM IT AFTER ONE
FILM DEMONSTRATION, BUT DIFFICULT ENOUGH SO THAT NOT EVERY..
ONE WOULD BE LIKELY TO SUCCEED()

2o CORRECY PERFORMANCE OF THE TASK SHOULD DEPEND

3 THESE ARE CONTAINED MORE OR LESS EXPLICITLY IN THE DUS,,,,

CUSSION OF THE FOUR SUBSIDIARY HYPOTHESESo



VERSION MOTION
(M.S)

TABLE I

FILM VERSIONS

HANDS CAMERA PARTICIPATION
(HNH) ANGLE (P.NP)

(0.180)

1 (180.M.H.NP) MOTION HANDS

II (0-S-NH-NP)

III (0.S.H.NP)

IV (0.M.H.NP)

V (180.M.H-P)

VI (0.S.NH-P)

VII (0-S-H-P)

VIII (0-M.H.P)

....11 ,I4

lE100 No PARTICIPATION

STATIC No HANDS 00 No PART/CIPATION

STATIC HANDS 00 No PARTICIPATION

MOTION HANDS 00 No PARTICIPATION

MOTION HANDS 1800 PARTICIPATION

STATIC No HANDS 0' PARTICIPATION

STATIC HANDS 0° PARTICIPATION

MOTION HANDS
,0
U t'ARTICIPATION

* SYMBOLS INDICATE:

180 = 180 DEGREE CAMERA ANGLE

0 sig 0 DEGREE CAMERA ANGLE

MOTION

NH

NP

STATIC

HANDS

No HANDS

= PARTICIPATION

No PARTICIPATION
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PRIMARILY ON LEARNING FROM THE I_NSTRUCTIONAL MEDLWM.,, AND NOT

D N AN_ INSIGHT THAT COULD COME FROM-THE INITIAL DOSPOSO.TION OF
THE ELEMENTS OR MATERIALS INVOLVED, OR THE DISCOVERY OF A

tTRICK()

3, THE TASK SHOULD BE OF A KIND SUCH THAT SEVERAL
S PECIFIC INSTANCES OF VARYING DIFFICULTY COULD BE IDENTIFIED*

40 IT SHOULD PERMIT OF A RELATIVELY OBJECTIVE METHOD
OF SCORING, AND SHOULD LEND ITSELF READILY TO TESTING," PRE-

FERABLY THE TASK SHOULD PERMIT TESTING RATHER LARGE GROUPS,'

50 THE TASK SHOULD INCORPORATE ELEMENTS THAT WOULD
PERMIT THE PRODUCTION OF EXPERIMENTAL FILM. VERSIONSIN WHICH
THE VARIABLES PREVIOUSLY DESCRIBED COULD BE MANIPULATED°

THE TASK OF TYING OF THREE KNOTS, THE BOWLINE, THE
SHEET BEND, AND THE SPANISH BOWLINE, APPEARED TO MEET ALL
THE CRITERIA STIPULATED() THE THREE KNOTS ARE ILLUSTRATED
IN FIGURE 10 THREE KNOTS WERE USED TO ENHANCE THE LIKELI
HOOD OF A SPREAD IN PERFORMANCE ON THE RESULTS() FOR EXAMPLE,
IF ALL THE SUBJECTS COULD TIE A KNOT AFTER SEEING THE FILM,
INDEPENDENT OF THE PARTICULAR VERSION VIEWED, NO COMPARISON
COULD BE MADE, THE SAME WOULD BE TRUE IF NONE OF THE SUB.
JECTS SUCCEEDED IN TYING A KNOT0 iT WAS ALSO THOUGHT DESIR
ABLE TO OBTAIN AN ESTIMATE, HOWEVER INDIRECT, ON THE INTER...

ACTION. OF THE POSTULATED VARIABCES W7TH"THE DIFFICULTY° THUS
WOUCD"RAVE REQUIRED A COMPLETE CONFOUNDING OF THE ORDER OF .

PRESENTATION pF KNOTS OF KNOWN DOFFICULTY9 AND WOULD HAVE
EXPANDED THE STUDY TO PROHIBITIVE PROPORTIONS0

A PRELIMINARY TRYOUT OF THE TASK WITH COLLEGE STUDENTS
INDICATED THAT ONE MIGHT ANTICIPATE A RANGE OF PERFORMANCE
(FROM SUCCESS TO FAILURE) FOR EACH KNOT() FURTHERMORE, FOR
THIS POPULATION THE KNOTS WERE OF DISTINCTLY VARYING
CULTY, THE BOWLINE BEING THE EASIEST AND THE SPANISH BOW...

L INE THE MOST DIFFICULT0

TEST CONSIDERATIONS(' THE TASK ALSO LENT ITSELF WELL
TO GROUP TESTING(' ENOUGH LINE COULD BE PROVIDED TO PERMIT
EACH SUBJECT TO TIE EACH KNOT, AND THE TfED KNOTS COULD BE
RETAINED FOR SUBSEQUENT SCORING()

WHILE GROUP TESTING PRESENTS DEFINITE ADVANTAGES,
HOWEVER, THE SHORTCOMINGS OF THE PROCEDURE SHOULD NOT BE
NEGLECTED, WHEN HANDLING LARGE GROUPS, IT IS IMPOSSIBLE
(UNLESS EQUALLY LARGE GROUPS OF SKILLED PROCTORS ARE AVAIL...
ABLE) TO MAKE CONTINUOUS OBSERVATIONS OF EACH SUBJECT1S
PERFORMANCE. THEREFORE, ONLY THE ENDPRODUCT CAN BE SCORED()

IF IT IS HELD THAT THE PURPOSE OF THE LEARNING OS
TO LEAD TO THE PERFORMANCE OF ANY ACT TO PRODUCE A PARTROU....

LAR PRODUCT, THERE NEEDSTO BE NO DISCUSSION OF THIS POINT()
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IF, ON THE OTHER HAND, THE PURPOSE 8S TO TEACHA PERC,EPTUA.L

MOTOR ACT IN ALL ITS ASPECTS (1,E,, A SINGLE "RIGTITIrSET
OF MOVEMENTS FOR TYING EACH KNOT), THEN THE SCORING OF THE
END PRODUCT ONLY jAY LEAD TO AN ATTENUATION OF THE DATA BY
INCLUSION OF CORRECT KNOTS (ENDPRODUCTS) TIED BY USE OF
INCORRECT MOVEMENTS. -17i7 ATTENUATION WOULD PROBABLY WORK

AGAINST THE EXPERIMENTAL HYPOTHESESo

SINCE THE STUDY WAS TO BE CONDUCTED WITH NAVY RE...)

CRUITS, KNOTTYING HAD THE ADDITIONAL ADVANTAGE OF FACE

VALIDITY FOR THE TRAINEES.

TEST POPULATION

ABOUT 4,200 RECRUITS IN COMPANIES OF APPROXIMATELY
130 MEN EACH A7 THE GREAT LAKES NAVAL TRAINING CENTER, GREAT
LAKES, ILLINOIS, PARTICIPATED IN THE EXPERIMENT, THE USE OF

SEVERAL COMPAHIES FOR EXPLORING PROCEDURE, WASTAGE DUE TO
PROJECTOR BREAKDOWNS, AND INCOMPLETE CASES, RESULTED IN AN
ATTRITION OF THE EXPERIMENTAL POPULATION TO 3314, TWENTY
EIGHT COMPANIES, ONE FOR EACH POSSIBLE PAIR/NG OF THE EIGHT
FILMS, WERE USED, IT IS STATION PRACTICE TO FORM COMPANIES

OF MEN IN THE ORDER OF ARRIVAL AND WITHOUT OTHER SELECTION
EXCEPT, FOR THOSE REQUIRING HaSPITALIZATION OR EXTENSIVE
DENTAL WORK() FHE MEN WERE ALL IN THEIR FIRST WEEK OF TRAIN...)
ING AND HAD AO FORMAL TRAINING IN SEAMANSHIP. CHECKS ON
INFORMAL TRAINING WERE MADE BY INTERVIEWING THE COMPANY
COMMANDERS AND SAMPLES OF THE RECRUITS,

EXPERIMENTAL PROCEDURES

MATERIALS. THE EIGHT FILM VERSIONS, EACH SHOWING THE
TYING OF THE BOWLINE, THE SHEET BEND, AND THE SPANISH BOWLINE,

HAVE ALREADY BEEN DESCRIBED, THE SECTIONS OF vmsvom 1 ARE

A FEW SECONDS LONGER THAN THE CORRESPONDING SECTIONS OF THE

OTHER VERSIONS, HOWEVER, IT IS UNLIKELY THAT THIS SMALL DIS
CREPAN,Y COULD ACCOUNT FOR ANY OF THE FINDINGS, IN'ANY CASE,

IT SHOULD WORK AGAINST THE CAMERA ANGLE HYPOTHESIS,

GROUP TESTING REQUIRED THE PREPARATION OF MANY DUPLI
CATIONS OF THE TEST MATERIALS. SUFFICIENT SIXFOOT LENGTHS
OF #7 SASH CORO WERE PROVIDED FOR TESTING AT LEAST TWO COM
PANIES WITHOUT REUSE, THE ENOS OF THE LINES WERE CEMENTED
TO PREVENT RAVELLING, rHE LINES WERE INSERTED IN I0"X 13"

MANILA ENVELOPS, STAMPED ON THE FACE OF EACH ENVELOP, IN
LARGE LETTERS, WAS THE NAME OF THE KNOT FOR WHICH THE INCLUD.-
ED LINE WAS TO RE USED. A TICKET WAS PASTED ON EACH ENVE
LOP TO PROVIDE FOR IDENTIFICATION OF THE LEARNER AND LATER
ENTRY OF THE SCORE ON THE KNOT0

THE TEST SITUATION. A COMPLETELY SYMMETRICAL DESIGN
PERMITTING THE COMPARISON OF EACH VERSION WITH EVERY OTHER
VERSION WAS DEVISED. IN ALL!) THIS DESIGN CALLED FOR 28 PAIRS
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OF FILM SHOWINGS, SINCE EACH FILM VERSION OCCURS SEVEN
TIMES AMONG THE 28 COMBINATIONS, EACH VERSION WAS SHOWN TO
ONE HALF OF EACH OF SEVEN COMPANIES*

IT HAD BEEN THE EXPERIMENTERS1 INTENT TO ASSIGN THE

FILM PAIRS TO COMPANIES AT RANDOM, THE PAIRS WERE ORDERED

1-11, 1-111, ... S 0 SO, 11.111, II-1V, ***** o, VIIVIII,
AND NUMBERED SERIALLY, THE ORDER OF THE SERIAL NUMBERS WAS
THEN CHANGED IN CONFORMANCE WITH THE TABLE OF RANDOM NUMBERS

GIVEN By PEATMAN (II, P. 543-545). THIS ORDER WAS FOLLOWED
EXCEPT FOR TWO PRESENTATIONS, WHICH HAD TO BE DISCARDED BE....

CAUSE OF PROJECTOR BREAKDOWNS, 'NESE PRESENTATIONS WERE RE
PEATED AFTER COMPLETION OF THE ENTIRE SERIES, THE DISTRIBU
TION OF COMPANIES BY FILM VERSION IS GIVEN IN TABLE 2. THE

DATA FROM COMPANIES )1)15 AND 461 WERE DISCARDED FOR THE REASONS

CITED.

PROCTORS, PROCTORS WERE PROVIDED BY THE NAVAL TRAIN....

NING STATION, THE PROCTORS ASSIGNED TO THE EXPERIMENTERS
ASSISTED IN THE HANDLING OF THE MATERIALS, POLICING OF THE

TEST SITUATION, AND THE SCORING OF THE KNOTS. THESE PROCTORS
WERE RECRUITS WHO HAD COMPLETED SEVERAL WEEKS OF TRAINING*
AN ATTEMPT WAS MADE TO SELECT MEN WHO SCORED HIGH ON BOTH

THE NAVY GENERAL CLASSIFICATION AND THE MECHANICAL APTITUDE

TESTS, A NEW GROUP OF PROCTORS WAS SUPPLIED FOR EACH WORK

WEEK. THE PROCTORS WERE TRAINED ON THE SATURDAY IMMEDIATELY
PRECEDING THE WEEK OF SERVICEo

TEST ROOMS. Two TEST ROOMS WERE SET UP, EACH ACCOM
MODATING OVER SIXTY TEST POSITIONS*

BEFORE THE TEST COMPANIES APPEARED, THE PROCTORS
PLACED THREE ENVELOPS EACH CONTAINING A LINE, ONE FOR EACH
KNOT, ON ALTERNATE SEATS OF THE CLASSROOMS. FOR THE PARTICI
PATUOM VERSIONS, SIX ENVELOPS WERE USED, THE MEN RETURNED
THE LINES TO THESE SAME ENVELOPS AFTER ATTEMPTING TO TIE THE

KNOTS,

EACH COMPANY WAS SPLIT IN HALF AT THE CLASSROOM DOORS

BY ASSIGNING EVERY OTHER MAN IN THE MARCHING ORDER TO EACH
OF THE TWO ROOMS USED, IT WAS NOT POSSIBLE TO RANDOMIZE THE
GROUPS PRIOR TO THEIR APPEARANCE, HOWEVER, IT WAS FELT THAT
THE PROCEDURE USED WAS ADEQUATE'- TO OBTAIN RANDOMIZATION*

PROCEDURE. AFTER THE SUBJECTS WERE SEATED, THEY.-.
WERE TOLD IN A MORE OR LESS INFORMAL MANNCR, THAT:

"You ARE HERE, THIS MORNLNG (AFTERNOON) TO TAKE PART

IN A SPECIAL STUDY OF RECRUIT TRAINING BEING CONDUCTED
BY THE OFFICE OF NAVAL RESEARCH, You WILL BE SHOWN THREE
SHORT FILMSo EACH OF THESE FILMS WILL SHOW YOU HOW TO
TIE A KNOT, IMMEDIATELY AFTER THE FILM, YOU WILL BE ASKED
TO TIE THE KNOT, THE FILMS ARE VERY SHORT SO YOU WILL
HAVE TO STAY RIGHT WITH THEM,

111N ORDER TO KEEP THONGS MOVING IN THIS ROOM, YOU
WILL NOT TALK AT ANY TIME, YOU WILL NOT HANDLE THE MATE
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RIALS UNTIL I TELL YOU TO DO SO, AND WHEN I DO, YOU WILL

DO SO QUICKLY,' IS THAT UNDERSTOOD?"

THE MEN ENTERED IDENTIFICATION INFORMATION (NAME,

SERIAL NUMBER, COMPANY, DATE) ON THE TICKETS, AND THEN THE

FIRST FILM WAS SHOWN, FOR PARTICIPATION VERSIONS, INSTRUC

TIONS WERE GIVEN TO TAKE THE LINE FROM THE APPROPRIATE ENVE

LOP AND TIE THE KNOT WHILE IT WAS BEING TIED ON THE SCREEN,

(THESE INSTRUCTIONS WERE REPEATED IN THE FILMS,) PROJEC

TION WAS HANDLED BY THE REGULAR SEAMANSHIP INSTRUCTORS,

ONE FILM OF EACH PAIR WAS PRESENTED TO A RANDOM,.HALF

(THE AHALF) OF EAOH COMPANY AND THE OTHER FILM WAS PRESEN

TED TO THE SECOND (B) HALF OF THE COMPANY," THE TWO EXPERI

MENTERS ALTERNATED IN THE SUPERVISION OF THE TEST SITUATIONS

FOR THE SEVERAL FILMS,

THE PROJECTOR WAS STOPPED AFTER THE SHOWING OF EACH

KNOT, THE MEN TOOK LINES FROM THE APPROPRIATE ENVELOPS AND

ATTEMPTED TO TIE THE KNOTS WITHIN A TWO MINUTE TIME LIMITo

THESE KNOTS WERE LATER SCORED BY THE PROCTORS, WHO HAD AVAIL....

ABLE REFERENCE PHOTOGRAPHS OF THE CORRECT KNOTS AND SEVERAL

INCORRECT VARIANTSo BOTH PRACTICE AND TEST KNOTS WERE

SCORED,

AFTER THE KNOTTYING, THE SPACE SUBTEST OF THE SRA

PRIMARY ABILITIES TEST WAS ADMINISTERED, THIS WAS FOR A STUDY

BEING CONDUCTED BY VANDERMEER (1.4), ON PERSONAL CHARACTE

RISTICS AND THEIR RELATION TO LEARNING FROM SOUND MOTION

PICTURES°



III. RESULTS AND DISCUSSION

PLAN OF THE ANALYSIS

THE KNOTS WERE SCORED EITHER RIGHT OR WRONG, HOWEVER,
ADDITIONAL INFORMATION CiN TIED VARIANTS OF THE.CORRECT KNOTS
WAS COLLECTED FOR POSSIBLE USE IN THE EVENT THAT THE SIMPLE
PASSFAIL CRITERION SHOULD PROVE TOO CRUDE TO DETECT DIFFEREN
CES AMONG THE VERSIONS EVE.N WITH THE LARGE POPULATION USED0
THERE WAS, THEN, AVAILABLE FOR EACH INDIVIDUAL A SCORE OF RIGHT
(ASSIGNED. A VALUE OF "1") OR WRONG (ASSIGNED A VALUE OF "0")
ON EACH KNOT AND A TOTAL SCORE FOR TOE THREE KNOTS, COUNTING
"1" FOR EACH CORRECT KNOT AND "0" FOR EACH INCORRECT KNOT
YIELDED A TOTAL SCORE RANGE OF 0 TO 30

IN ORDER TO COMPENSATE FOR THE POSSIBILITY THAT THE
DIFFERENCES IN EFFECTIVENESS AMONG THE FILM VERSIONS MAY HAVE
BEEN TOO SLIGHT TO APPEAR IN ANY STRIKING FASHION FOR INDIVI
DUAL LEARNERS, THE EFFECTS WERE SUMMED OVER THE POPULATION,
TO FURTHER INCREASE SENSITIVITY THE EFFECTS WERE ALSO SUMMED
OVER THE THREE KNOTSO

SINCE EAOW OF THE 28 COMPANIES WAS SPLIT INTO RANDOM
HALVES AND ONE OF THE 23 POSSIBLE PA:RINGS OF VERSIONS WAS PRE
SENTED, IN RANDOM ORDER, TO EACH COMPANY, TWO DIFFERENT ANA
LYSES, BASED UPON DIFFERENT SAMPLING ASSUMPTIONS, WERE POSSIBLE
FOR EACH OF THE KNOTS AND FOR THE TOTAL SCORE FOR THE THREE
KNOTS.

FOR PURPOSES OF DISCUSSION THESE TWO ANALYSES ARE CALLED
THE GROUPEDDATA METHOD AND THE RANDOMHALF CONTROL METHOD,

IN THE FIRST ANALYSIS (GROUPEDDATA METHOD), THE SCORES
WERE GROUPED FOR ALL SEVEN HALFCOMPANIES VIEWING A PARTICULAR
FILM VERSION, STATISTICAL EVALUATION WAS MADE IN.TERMS OF
THESE SUMMED SCORES FOR SEVEN HALFCOMPANIES, THIS GROUPING
IS BASED ON THE ASSUMPTION THAT THE PROBABILITY OF BIASING THE
SAMPLE IN FAVOR OF ANY GIVEN VERSION IS VERY LOW WHEN SEVEN
RANDOMLY SELECTED HALFCOMPANIES ARE USED, IT MUST BE POINTED
OUT, HOWEVER, THAT THE STANDARD ERRORS USED IN THE ANALYSIS DO
NOT TAKE ACCOUNT OF THIS TYPE OF SAMPLING ERROR, THERE IS
ONLY THE ASSUMPTION THAT IT IS VERY LOW,

THE SECOND ANALYSIS (RANDOMHALF CONTROL METHOD) MAKES
USE OF THE SEVEN REPLICATIONS INVOLVED IN THE RANDOMHALF CON
TROL. THERE IS FIRST A DIRECT COMPARISON, USING ONE COMPANY
FOR EACH FILM PAIRING, BY CONTROLLING ON THE OTHER SIX FILM
VERSIONS, SIX MORE INDIRECT COMPARISONS ARE MADE AVAILABLE,
FOR EXAMPLE, VERSIONS 1 AND 11 WERE PAIRED AND PRESENTED TO
RANDOM HALVES OF ONE COMPANY, THE SAME WAS DONE FOR THE PAIRS
1 AND 111, AND 11 AND 1110 By PIVOTING ON FILM III, AN INDI
REOT COMPARISON OF 1 AND 11 CAN BE MADE: (I III) (II 1111)

a I - II (WHERE III AND 1111 INDICATE TWO PRESENTATIONS OF'
VERSION 1100 OF COURSE, 11I IS NOT NECESSARILY EQUAL TO 1111,
BUT IT IS ASSUMED THAT EXCEPT FOR RANDOM SAMPLING ERROR, AN



ESTIMATE OF WHICH ENTERS THE STANDARD ERROR FORMULATION,

ANY DIFFERENCE BETWEEN 111 AND MI REFLECTS SYSTEMATIC

D IFFERENCES IN THE POPULATIONS WHICH ARE THUS CONTROLLED*

IT IS FURTHER ASSUMED THAT THESE SYSTEMATIC EFFECTS ARE

ADDITIVE AND THAT, FOR PRESENT PURPOSES, A DIFFERENCE OF

10 PER CENT OF CORRECTLY TIED KNOTS BETWEEN 50 PER CENT

AND 60 PER CENT IS EQUAL TO A 10 PER CENT DIFFERENCE BE

TWEEN, SAY, 10 PER CENT AND 20 PER CENTo

IT WOULD BE POSSIBLE TO EXPAND THE NUMBER OF COM
PARISONS BY PIVOTING ON TWO VERSIONS BUT THE ADVANTAGES

WOULD PROBABLY NOT BE WORTH THE EXTENSION OF THE ASSUMP

TIONS AND INCREASE IN SIZE OF SAMPLING ERRORS,' THERE ARE

THEN SEVEN COMPARISONS OF VERSIONS 1 AND 11:

1 - II

(I - III) (II - Ili')

(I Iv) - (II - Ivt)

(I v) (11 vf)

vI) - (II vit)

(I vii) (II VIII)

(I .v111) . (II -V111v)

A SIMILAR SET OF SEVEN COMPARISONS IS AVAILABLE FOR ALL OF

THE 28 FILM PAIRINGSo

FOLLOWING THROUGH A SET OF SEVEN COMPARISONS FOR ANY

G IVEN FILM PAIRING YIELDS SEVEN INDEPENDENT ESTIMATES OF

THE PROBABILITY OF OBTAINING A DIFFERENCE AS LARGE AS THE

ONE OBSERVED BETWEEN THE MEMBERS OF THE PAIRo WHILE THE AD

VANTAGES OF REPLICATION ARE WELL KNOWN, METHODS FOR COMBINING

THE INDEPENDENT VALUES ARE NOTo SINCE THE PROBABILITIES ARE

NOT ADDITIVE, LINDQUIST (2, P0 46'347) SUGGESTS CONVERTING

THEM INTO CHI SQUARE VALUES, WHICH ARE ADDITIVE,' THE COM

B INED PROBABILITY IS THE PROBABILITY FOR THE SUMMED CHI
SQUARES WITH, IN THIS CASE, FOURTEEN DEGREES OF FREEDOM*

THE STATISTICAL HYPOTHESIS

A RELEVANT HYPOTHESIS IN MOST INVESTIGATIONS IS THE

NULL HYPOTHESIS. THIS HYPOTHESIS STATES THAT A TRUE DIFFE

RENCE OF SOME ORDER EXISTS, AND THAT DEVIATIONS FROM THIS

TRUE DIFFERENCE CAN BE ACCOUNTED FOR BY CHANCE FLUCTUATIONS0

THE SAMPLING STATISTICS, THE RESULTS OF WHICH ARE REPORTED

IN THIS CHAPTER, ARE DIRECTED TOWARD FINDING WHETHER THE NULL

HYPOTHESIS CAN BE REJECTED WITH CONFIDENCE0 THROUGHOUT, IT

IS ASSUMED THAT THE TRUE DIFFERENCE IS ZERO(' FOR EACH OB

SERVED DIFFERENCE ENTERED IN THE TABLES (FOR THE GROUPEDDATA

-Po-



ANALYSIS) AND FOR EACH CHISQUARE VA.LUE (FOR THE RANDOMHALF

CONTROL ANALYSIS) AN INDICATION IS GIVEN OF THE PROBABILITY

THAT A .DIFFERENCE AS GREAT AS, OR GREATER THAN, THE OBTAINED

DIFFERENCE WOULD BE FOUND WHEN THE TRUE STATISTIC IS ZERO,

AND ONLY"CHANCE FACTORS ARE OPERATING. WHEN THE PROBABILITY

IS SMALL, THE NULl,, HYPOTHESIS MAY BE REJECTED, WITH A CERTAIN

LEVEL OF CONFIDENCE, AND THE, DIFFERENCES MAY BE ATTRIBUTED TO

THE EXPERIMENTAL VARIABLES IF THE CONTROLS ARE ADEQUATE.

SINCE THE NULL HYPOTHESIS WILL HERE BE REJECTED ONLY

WHEN THE DIFFERENCE IS IN A SPECIFIED DIRECTION, THE PROBABILI
TIES REPRESENT ONLY ONE TAIL OF THE CHANCE DISTRIBUTION,

WHILE THE GROUPEDDATA AND THE RANDOMHALF CONTROL

ANALYSES ARE LARGELY CONSISTENT, THERE IS SOME DISAGREEMENT.
SINCE.THE LATTER TECHNIQUE IS BASED ON BETTER SAMPLING ASSUMP
TIONS, IT SHOULD CARRY GREATER WEIGHT. ALSO, IT SOMETIMES

APPEARS THAT THE CHISQUARE TRANSFORMATION, AT LEAST AS USED

.HERE, UNDERESTIMATES THE PROBABILITY VALUE. IT SHOULD BE

REMEMBERED THAT THIS TECHNIQUE IS MORE SENSITIVE IN THAT IT

MAKES USE OF, IN EFFECT, SEVEN REPLICATIONS.

THESE DISCREPANCIES ARE CONSEQUENTIAL ONLY IF THEY

LEAD TO IMPROPER INFERENCES. ASSUMING RATHER GROSS ERRORS,
NONE OF THE INFERENCES IN THIS CHAPTER WOULD BE CHANGED, SAVE

THAT THE STATEMENT ABOUT THE PARTICIPATION HYPOTHESIS WOULD

BE FURTHER QUALIFIEDO

FINDINGS

IT CAN BE REPORTED THAT "CONTROL" GROUPS WERE RUN

AND THAT, OF 112 SUBJECTS, 7% COULD TIE THE BOWLINE, APPROX
IMATELY 3% THE SHEET BEND, AND NONE THE SPANISH BOWLINE,
WITHOUT HAVING BEEN GIVEN INSTRUCTION BY FILMS OR OTHERWISEo
No FURTHER CONSIDERATION WILL BE GIVEN TO FILM INSTRUCTION

AS COMPARED WITH NO INSTRUCTION.

TABLE 3 GIVES THE PROPORTION OF RECRUITS WHO SUCCESS
FULLY TIED EACH OF THE DIFFERENT KNOTS FOLLOWING EXCLUSIVE

INSTRUCTION BY ONE OF THE EXPERIMENTAL FILM VERSIONS. ALSO,

IM THE LAST COLUMN THE MEAN TOTAL SCORE FOR ALL THREE KNOTS

FOR EACH VERSION IS GIVEN. THE LAST LINE SHOWS THE PROPOR
TION OF KNOTS TIED WITHOUT RESPECT TO FILM VERSION.
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TABLE 3

NUMBER OF SUBJECTSOND PROPORTION OF SUBJECTS

SUCCESSFUL IN TYING KNOTS, FOR EACH FILM VERSION

FILM
VERSION

NUMBER OF BOWLINE SHEET SPANISH MEAN TOTAL

SUBJECTS BEND BOWLINE SCORE

1(180.M.H.NP) 418

11(0-S-NH-NP) 428

111(0.S.H.NP) 417

Iv(0.M.H.NP) 424

V(180.M.H.P) 405

VI(0sNHP) 397

VII(0.s.H.P) 409

vlii(0ms.H.P) 416

ALL VERSIONS 33114-

.256 .103 OM

.582 .103 .028

0439 0082 0034

.542 0311 .255

.254 0168 .042

(689 0123 0040

.469 .073 .032

.587 0351 .255

o465 .165 .100

0469

0713

0554

1.108

0464

.753

.575

1.192

.730



TOTAL SCORE ANALYSIS, COMPARISONS AMONG THE TOTAL
SCORES FOR THE VERSIONS ARE PRESENTED IN TABLE 40 -THESE
COMPARISONS PROVIDED A TEST OF THE EXPERIMENTAL HYPOTHESIS
WITH REFERENCE TO KNOT TYING PERFORMANCE INDEPENDENT OF
TASK DIFFICULTY, ANY INTERACTIONS WITH DIFFICULTY WHICH
MIGHT BE SUGGESTED BY OTHER ANALYSES MAY BE LOST IN THE
SUMMATION. IN SO FAR AS ANY PROPOSITIONS BEARING ON THIS

PROBLEM CAN BE ADVANCED, THEY WILL BE DISCUSSED LATER,

10 MOTION, THE BASIC COMPARISONS FOR THIS VARIABLE
ARE FILMS 17/7"6=TA11NP) VERSUS 111 (0-S-H-NP), AND V111(0,44..N.P)

VERSUS VII ALL THESE FILMS INCLUDE HANDS, BUT III
AND VII ARE STATIC, THE MAJOR DIFFERENCE IS THE MOVEMENT,
IT CAN BE STATED WITH A VERY HIGH LEVEL OF CONFIDENCE THAT

THE FILMS PROTRAYING CONTINUOISCHANGES THROUGH MOVEMENT ARE
THE MORE EFFECTIVE FILMS, IT WILL SOON BE NOTED THAT THE
HANDS MAY ACT AS k SUPPRESSOR VARIABLE, IF VERSIONS WITHOUT
HANDS ARE SUPERIOR TO VERSIONS WITH HANDS, THE SUPERIORITY
OF VERSION IV AND III IS MEANINGLESS UNLESS IT(IV) IS ALSO
SUPERIOR TO II (0...S..Nlici.NP)0 THIS OBTAINS FOR BOTH IV VERSUS

11,AND VIII VERSUS Vi (0Sc..NHP)0 IF THE MOTION VERSIONS
WERE NOT CLEARLY SUPERIOR TO THE STATICNOHANDS VERSIONSp
THE RESULTS MIGHT BE DIFFICULT TO INTERPREi7-77RTUNATELY,
THIS IS NOT THE CASE,

IT WOULD SEEM THAT THE EXPERIMENTAL HYPOTHESIS IS
SUPPORTED,

20 HANDS, COMPARISON OF STATIC HAND VERSIONS III
(0...S.41NP) AND VII (0SNP) WITH THE STATIC NOHAND VERSIONS
II (0S..NH.NP) AND VII (0.SNI-643) FAVORS THE FILMS WHICH DO
NOT PROTRAY HANDS, WHILE THE INCLUSION OF HANDS WAS NOT EX
PECTED TO BE A LARGE STEP ALONG THE REALISM CONTINUUM,
ESPECIALLY IN VIEW OF THE STATIC PORTRAYALp NEITHER WAS IT
ANTICIPATED THAT THIS ADDITION WOULD WEIGH IN THE OPPOSITE
DIRECTION, Two ALTERNATE HYPOTHESES!? WHICH SHOULD BE CON...
SIDERED IN FURTHER WORK TO RESOLVE THIS DISCREPANCYp ARE
SUGGESTED:

THE INCLUSION OF HANDS MUST, PERFORCE, OBSCURE SOME
OF THE LINE, THUS REDUCING THE ACCURACY OF THE PRESENTATION
OF THE OBJECT ACTED UPON OR THE CLEARNESS OF THE SIGNIFICANT
PERCEPTUAL FIELDS, IF THE INCREASED ACCURACY OF REPRESENTA
TION OF THE PERFORMER IS SMALLER THAN THE DECREASE IN THE
REPRESENTATION OF THE OBJECTp THE RESULTANT IS NOT IN THE
DESIRED DIRECTION, IT WOULD BE NECESSARY TO FIND SOME
TECHNIQUE FORWEIGHTING THESE FACTORS,

INSPECTION OF THE FILMS THEMSELVES LEADS TO A SECOND
CONSIDERATION, DISSOLVES WERE USED BETWEEN STAGES OF TYING
THE KNOTS, IT MAY BE THAT DISSOLVES IN THE VERSIONS WITHOUT
HANDS MAY HAVE CONVEYED TRANSITIONAL RELATIONSHIPS BETWEEN
STAGES, WHILE, WHEN HANDS WERE SHOWN DURING THE DISSOLVES,
THE COMPOSITION OF THE PICTURES BECAME CROWDED AND CONFUSED,
RELATIONSHIPS COULD NOT RE CLEARLY PERCEIVED,

-23-



TABLE L.

TOTAL SCORE: DIFFERENCE BY GROUPED.DATA ANALYSIS

IN MEAN NUMBER OF KNOTS TIED CORRECTLY, AND CHI-SQUARE VALUES

(IN PARENTHESES) FOR RANDOM-HALF CONTROL ANALYSIS

FILI4
VERSION

FILM VERSION

1 II III I V VI

-0244* -0085 -0640*
(-I20*) (-390

..159* 7.396i!
(430 (-73*)

(-120*)

.248*
(50*)

.090 -.199*
(-360

.644* .355*
(I2)4*) (680

-.289*
(-34*)

-.106* -.723*
(-1550

-6)480*
(-940

-.638*
(-1500

. 138*
(34*)

.5t*
(II *) (-26)

-.HO* ..728*
(-1579

. 179* -.439*
(3)4*) (-890

-0618*
(-1450

SIGN FROM HIGHER CODE NUMBER MINUS LOWER0

* INDICATES I CHANCE (OR LESS) IN 100 OF GETTING DIFFERENCES
AS LARGE OR LARGER IN THE HYPOTHESIZED DIRECTION IF THE TRUE
DIFFERENCE WERE 0 AND ONLY CHANCE FACTORS WERE OPERATING()

ABSENCE OF THE ASTERISK INDICATES 5 CHANCES (OR LESS, BUT
MORE THAN I) IN 100. VALUES ARE NOT ENTERED WHERE THE CHAN-
CES ARE GREATER THAN 5 IN 100.



IT MIGHT ALSO BE POINTED OUT, AS WILL BE DISCUSSED
LATER, THAT THE MAJOR CONTRIBUTION TO THESE FINDINGS IS MADE
BY THE BOWLINE. THE FIRST POINT DISCUSSED IMMEDIATELY ABOVE
MAY BE PARTICULARLY PERTINENT FOR THIS KNOT.

3o CAMERA ANGLE. THE SUPERIORITY OF THE 0 DEGREE
CAMERA ANGLE IS UNEQUIVOCAL. BOTH VERSIONS IV (0MHNP)
AND VII (0....MHP) ARE OBVIOUSLY SUPERIOR TO THEIR COUNTER...
PARTS, VERSIONS I (180MHNP) AND V (180-M-H-P)0

4. PARTICIPATION. WHEN THE FIRST THREE VERSIONS ARE

COMPARED WITH THE CORRESPONDING PARTICIPATION PRESENTATIONS,
THE DIFFERENCES FOUND ARE BEST EXPLAINED IN TERMS OF CHANCE.
VERSION VIII, HOWEVER, CAN BE SAID TO BE BETTER THAN VERSION
IV WITH A MODERATE DEGREE OF CONFIDENCE.

THE EQUIVOCAL NATURE OF THIS OUTCOME MAY BE ATTRIBU
TED TO THE FACT THAT PARTICIPATION AS DEFINED WAS NOT ACTUAL....

LY ACHIEVED. WHILE ALL SUBJECTS ATTEMPTED TO "PARTICIPATE",
A PROPORTION NEVER SUCCEEDED IN TYING KNOTS DURING THE FILM
SHOWING, IT MIAY BE SEEN IN TABLE 5 THAT ONLY A FEW MORE KNOTS
WERE TIED DURING PARTICIPATION IN THE FILM VIEWING THAN DURING
THE TEST PERIOD. ALSO, THE ORDER OF THE NUMBER OF KNOTS TIED
DURING PRACTICE FOLLOWS THE ORDER OF EFFECTIVENESS OF THE RE
SPECTIVE NONPARTICIPATION V.ERSIONS RATHER CLOSELY AND THE
DIFFICULTY OF THE TASK INVERSELY. IT WOULD SEEM, THEN, THAT
IN ORDER TO STUDY THIS VARIABLE MORE CLOSELY FILMS MUST BE SO
PRODUCED AS TO MAKE PARTICIPATION POSSIBLE; THAT THIS IS MCRE
DIFFICULT FOR COMPLICATED TASKS, AND THAT AS THIS OBJECTIVE
IS APPROACHED THE CONTRIBUTION OF PARTICIPATION MAY BE REALIZED.

50 OVER...ALL ORDER OF THE VERSIONS, ALTHOUGH SOME OF
THE POSITIONS IN THE HIERARCHY ARE NOT RELIABLY DETERMINED,
THE SEVERAL VERSIONS MAY BE RANKED IN THE FOLLOWING ORDER OF'

EFFECTIVENESS WITH RESPECT TO TOTAL SCORE: VIII, IV, II, VI,

VII, 1, III, AND V. THIS IS IN AGREEMENT WITH THE HIERARCHIES
PREDICTED, EXCEPT FOR THE INVERSION OF THE HANDS AND NO....HANDS

STATIC VERSIONS.

ANALYSIS BY INDIVIDUAL KNOTS, WITH THE EXCEPTION OF THE

PLACEMENT OF VERSION7g7T-0.78":NR=NPT AND VI (0.6SNHP) HIGH IN
ORDER OF EFFECTIVENESS FOR THE OTHER TWO KNOTS, THE FINDINGS
FOR THE INDIVIDUAL KNOTS ARE ESSENTIALLY CONSISTENT WITH ONE
ANOTHER AND WITH THE FINDINGS FOR THE TOTAL SCORES. THE DIF
FERENCES AMONG THE VERSIONS IN PROPORTIONS SUCCEEDING IN TYING
EACH KNOT ARE GIVEN IN TABLES 6 (BowLINE), 7 (SHEET BEND), AND

8 (SPANISH BOWLINE).

IT SHOULD BE RECALLED THAT THE COMPARISONS BASED ON

INDIVIDUAL KNOTS ARE NOT AS SENSITIVE AS THOSE BASED UPON THZ
TOTAL SCORE, THE LACK OF REFUTATION OF THE NULL HYPOTHESIS
IN THESE COMPARISONS SHOULD THEREFORE NOT BE CONSIDERED AS
REFUTATIONS OF THE EXPERIMENTAL HYPOTHESES. FURTHER, IT IS
FUTILE TO DISCUSS SIGN REVERSALS IN OASES WHERE THE NULL HYPO-
THESIS IS NOT REJECTED, FOR THE POSSIBILITY OF DIFFERENCES IN
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TABLE 5

NUMBER OF PRACT I CE AND TEST KNOTS T I ED FOR PART I CI PAT I ON F I LM

VERS I ONS

Lm

SPAN I SH

BOWL I NE SHEET BEND BOWL I NE

N P7T.T7rES T PART o TEST PARTp TEST
ALL KNOTS
PART o TEST

405 93 103 75 68 20 17 t88 188

VI 397 261 234 76 49 24 16 361 299

V 409 214 192 31 30 8 13 253 235

VIII 416 300 2)44 284 1)4.6 225 106 809 496

77;7771727 868- 773 466 293 277 152 1611 1218



TABLE 6

BOWLINE: DIFFERENCES BY GROUPED-DATA
ANALYSIS IN PROPORTIONS OF KNOTS TIED CORRECTLY, AND CHI.SQUARE

VALUES (IN PARENTHESES)FOR RANDOM-HALF CONTROL ANALYSIS

FILM
VERSION

111,11111..111

FILM VERSION

I V V VI VI I VI I I

.0i83* ..286*
(-930 (-370 (-600

=, .1.10111 .1101, wiNO

-.333* -.2i3* .0331*

(-830 (-41*)

elle* .327* 0IB2*

(4,,*) (29) (1080 (450

.0104* 0185* .0151* -0148*
(-31*) (400 -390 (-360 (-00

.288*
(660

0073

(73*)

(-900

.120*
(39*)

(-27)

-.332*
(-109*)

-0117*
(-490

SIGN FROM HIGHER CODE NUMBER MINUS LOWER()

* INDICATES I CHANCE (OR LESS) IN 100 OF GETTING DIFFERENCES
AS LARGE CR LARGER IN THE HYPOTHESIZED DIRECTION IF THE TRUE
DIFFERENCE WERE 0 AND ONLY CHANCE FACTORS WERE OPERATING()

ABSENCE OF THE ASTERISK INDICATES 5 CHANCES (OR LESS, BUT
MORE THAN 1) IN 1000 VM.UES ARE NOT ENTERED WHERE THE
CHANCES ARE GREATER THAN 5 IN 100.



TABLE 7

SHEET BEND: DIFFERENCES BY GROUPED-DATA ANALYSIS
IN PROPORTIONS OF KNOTS TIED CORRECTLY, AND CHI-SQUARE VALUES
(IN PARENTHESES) FOR RANDOM-HALF CONTROL ANALYSIS.

FILM
VERSION 1

FILM VERSION

I V

-.208*
(.78*)

-.209*
(-820

-.230*
(.98*)

VI VI I VIII

. 0065*

- 0065*

-0086* .0042

0143* 188*
(79*)

.0)1)1

(38*)

(-1020

.0248*
(.98*)

-.26 *
(-12

0238*
(85*)

.095* -0183*
(I4-0*) (-57*)

0050 -0228*
(-94*)

-.278*
(-1020

%SIGN FROM HIGHER CODE NUMBER MINUS LOWER0

* INDICATES I CHANCE (OR LESS) IN 100 OF GETTING DIFFERENCES
AS LARGE OR LARGER IN THE HYPOTHESIZED DIRECTION IF THE TRUE
DIFFERENCE WERE 0 AND ONLY CHANCE FACTORS WERE OPERATINB0

ABSENCE OF THE ASTERISK INDICATES 5 CHANCES (OR LESS, BUT
MORE THAN I) IN 100. VALUES ARE NOT ENTERED WHERE THE
CHANCES ARE GREATER THAN 5 IN In.
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TABLE 8

SPANISH BOWLINE: DIFFERENCES BY GROUPED-DATA
ANALYSIS IN PROPORTIONS OF KNOTS TIED CORRECTLY, AND CHI-SQUARE

VALUES (IN PARENTHESES) FOR RANDOM-HALF CONTROL ANALYSIS

FILM
VERSION I II HI

FILM VERSION

IV V VI VII VIII

.082* 0076*

(33*) (39*)

.0145* 0068* 0070* .078* -0 I45*
(-62*) (31*) (36*) (400 (-540

- 0227* -.227*
(-111*) (-I13*)

- 0221*
(-1200 (-25)

.213* 0214* 0223*
(1000(1200 (1210

-.221*
(.1090

-0213*
(9)40 (-96*)

SIGN FROM HIGHER CODE NUMBER MINUS LOWER*

* INDICATES 1 CHANCE (OR LESS) IN 100 OF GETTING DIFFERENCES
AS LARGE OR LARGER IN THE HYPOTHESIZED DIRECTION IF THE TRUE
DIFFERENCE WERE 0 AND ONLY CHANCE FACTORS WERE OPERATINGO

ABSENCE OF THE ASTERISK INDICATES 5 CHANCES (OR LESS9 BUT
MORE THAN I) IN 1000 VALUES ARE NOT ENTERED WHERE THE
CHANCES ARE GREATER THAN 5 IN 100.
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E ITHER DIRECTION IS PREDICTED BY THIS HYPOTHESIS.

THE RANK ORDER OF THE FILMS FOR THE THREE KNOTS,
STATED WITH MUCH LESS CONFIDENCE THAN FOR TOTAL SCORE, IS AS
FOLLOWS:

BOWLINE VIII, II, IV, VI, VII, III, V, I

SHEET BEND VIII, IV, Vs, I, VI, VII, II, III

SPANISH BOWLINE IV, VIII, I, V, VI, II, VII, III

FILM II, THE STATIC NOHANDS VERSION, IS PARTICULARLY
EFFECTIVE IN TEACHING THE TYING OF THE BOLINE. THIS WAS NOT
TRUE FOR THE OTHER TWO KNOTS, IT MAY WELL BE THAT IN THIS VER
SION THE PHOTOGRAPHY FOR THE THREE KNOTS WAS NOT EQUALLY CLEAR-0

Two OTHER POSSIBLE EXPLANATIONS SEEM MORE REASONABLE.
IT MAY BE THAT FOR A SIMPLE TASK IT IS ONLY NECESSARY TO PRE
SENT A GOOD PICTURE OF THE THING ACTED UPON AND THE LEARNER
CAN READILY SUPPLY THE NECESSARY MOVEMENTS FROM HIS REPERTOIRE.4

IF THE SUBJECTS WERE INSTRUCTED TO DRAW A 4., ANY NUMBER
OF POSSIBLE PRESENTATIONS WOULD BE EQUALLY EFFECTIVE. IT IS

DOUBTFUL THAT SHOWING THE NECESSARY PENCIL MOVEMENTS OR THE
DEVELOPMENT OF THE 4. WOULD CONTRIBUTE ANYTHING, A SLIGHTLY MORE
COMPLICATED CROSS, SAY f, MIGHT REQUIRE BETTER PRESENTATION,
BUT AGAIN, THE MAIN CONSIDERATION WOULD PROBABLY BE THE CLARI
RY OF THE CROSS ITSELF. VERS!ON I I SHOWED THE KNOTS WITHOUT
ANY SUPERFWOUS OR OBSCURING DETAIL.

AN ALTERNATE, OR ADDITIONAL, HYPOTHESIS MIGHT BE THAT,
G IVEN A SIMPLE TASK AND AMPLE TIME, THE SUBJECT COULD SEARCH
H IS RESPONSE REPERTOIRE TO FIND THE PROPER MOVEMENTS IF HE HAD
A CLEAR PERCEPTe THE TIME LIMIT USED WAS TWO MINUTES. THIS
IS MORE THAN ENOUGH TIME TO TIE THE BOWLINE MORE THAN ONCE.,
IF THE TIME LIMIT WERE REDUCED, LESS "SEARCHING TIME" WOULD
BE AVAILABLE AND THE MOVEMENTS LEARNED FROM THE FILM SHOULD
BE MORE EVIDENT.

COMPARISON OF BOWLINE VERSIONS II AND IV WERE REPEATED
FOR TWO COMPANIES WITH A TIME LIMIT OF 75 SECONDS. THE CHANGE
IN FAVOR OF FILM IV WAS INCONCLUSIVE, BUT BOTH OF THE ABOVE
HYPOTHESES ARE SUPPORTED BY THE APPARENT GREATER IMPORTANCE OF

THE AVAILABILITY OF A REPERTOIRE OF MOVEMENTS IS IRRELEVANT
UNLESS IT IS ASSUMED THAT THE STIMULI PRESENTED EVOKE THE
DESIRED MOVEMENTS SPECIFICALLY, OR IT IS ASSUMED THAT ONLY
THE END..PRODUCT IS OF INTEREST. IF THESE ASSUMPTIONS ARE
UNT1ENABLE, THE QUESTION OF ATTENUATION DUE TO SCORING ONLY
THE RESULTANT MUST AGAIN BE RAISED.
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THE MOTION VARIABLE WITH INCREASE IN DIFFICULTY OF THE TASKo
THE DIFFERENCES BETWEEN THE SEVERAL STATIC VERSIONSAND VERSIONS
IV AND VIII TEND TO INCREASE WITH TASK DIFFICULTY, ALSO,

VERSIONS 1 (180M...+1....NP) AND V (I80-M.H-P) RANK RELATIVELY
HIGHER FOR THE MORE DIFFICULT KNOTS IN SPITE OF THE OBVIOUS
INFERIORITY OF THE 180 DEGREE CAMERA ANGLE.

IV CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

ON THE BASIS OF THE DATA IT IS JUSTIFIABLE TO CONCLUDE
THAT THE MAJOR HYPOTHESIS THAT "THE LEARNING OF A PERCEPTUAL....

MOTOR ACT, THROUGH FILMS, WILL BE MORE EFFECTUVE AS THE FILM
APPROACHES A REPRESENTATION OF THE LEARNER HIMSELF PERFORMING
THE, ACT TO BETTITTNIETYTTTIIN GENERAL SUSTAINEDo

FOLLOWING, IN THE ORDER OF THE LEVEL OF CONFIDENCE WITH
WHICH THEY MAY BE STATED, ARE THE SPECIFIC CONCLUSIONS FROM
THIS EXPERIMENT:

I. CAMERA ANGLE. A TRAINING FILM DESIGNED TO TEACH A
PERCEPTUALMOTOR TASK WILL BE MORE EFFECTIVE WHEN THE TASK IS
PORTRAYED FROM A POINT OF VIEW AS NEAR AS POSSIBLE TO THAT OF
THE LEARNER AS HE WILL ACTUALLY PERFORM THE TASK, IN OTHER
WORDS, THE SUBJECTIVE OR 0 DEGREE CAMERA ANGLE IS MORE EFFEC
TIVE THAN THE OBSERVER OR 130 DEGREE CAMERA ANGLE,

2. MOTION. A TRAINING FILM DESIGNED TO TEACH A PER
CEPTUALMOTOR TASK WILL BE MORE EFFECTIVE WHEN IT SHOWS ALL
THE MOVEMENTS INVOLVED IN PERFORMING THE TASK, THAN WHEN IT
SHOWS MERELY A SERIES OF STATIC SHOTS PORTRAYING SUCCESSIVE
STAGES OF THE TASKo

30 PARTICIPATION, ALTHOUGH THE RESULTS DO NOT SHOW
SIGNIFICANT ADVANTAGES FOR PARTICIPATION, THIS MAY HAVE BEEN
DUE TO THE WAY THE FILM SITUATION WAS ORGANIZED, THERE IS AT
LEAST SOME EVIDENCE TO SUGGEST THAT HAVING TRAINEES PRACTICE
THE TASK WHILE VIEWING THE FILM MAY FACILITATE LEARNING0

4. HANDS, No DEFINITE CONCLUSION CAN BE STATED CON
CERNING THIS PARTICULAR VARIABLE, EXCEPT TO SAY THAT IF THE
HANDS OF THE PERFORMER ARE INCLUDED IN THE PICTURES, CARE
SHOULD BE TAKEN TO ENSURE THAT THEY DO NOT OBSCURE ANY IM
PORTANT MOVEMENT IN PERFORMING THE TASK,

RECOMMENDATIONS

I. PRODUCERS OF TRAINING FILMS FOR TEACHING PERCEP
TUALMOTOR TASKSSHOULD, WHEREVER POSSIBLE, USE THE SUBJECTIVE
OR 0 DEGREE CAMERA ANGLE, IN ORDER TO PRESENT THE TASK FROM

-31-



THE LEARNERtS POINT OF VIEWING.

2. A TASK INVOLVING CONTINUOUS MOVEMENT SHOULD BE
PRESENTED IN A FILM, IN WHICH THESE MOTIONS ARE CLEARLY
SHOWN, RATHER THAN IN A SERIES OF STATIC PICTURES. IT IS

SUGGESTED THEREFORE, THAT IN TEACHING TASKSSUCH AS THE ONE
UNDER CONSIDERATION HERE, THE FILM STRIP OR FILMOGRAPH ARE
PROBABLY NOT AS APPROPRIATE AS THE MOTION PICTURE,"

30 SINCE IT HAS NOT BEEN CLEARLY DEMONSTRATED THAT
PARTICIPATION BY MEANS OF PRACTICING THE TASK WHILE WATCHING
THT FILM FACILITATES LEARNING, IT WOULD BE PREMATURE TO URGE
AT THIS POINT THAT FILMS BE PRODUCED SO AS TO ALLOW CONCUR.'.>
RENT OVERT PRACTICE BY THE LEARNER, HOWEVER, THE EVIDENCE
AVAILABLE SUGGESTS THAT FURTHER STUDIES OF THIS PROBLEM MIGHT
VERY PROFITABLY aE UNDERTAKEN,
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SCRIPT CONTENTTa

APPENDIX

DESCRIPTION OF THE FILM

1. Contract N6onr .... 269 Task VII
Office of Naval Research
Special Devices Center

TEST rILM
No. wilmihmlo

Instructional Film Research Program
The Pennsylvania State College

2. This film will show you haw to tie a knot.
Atter the film, you will be asked to tie it.

3. This film will show you haw to tie a knot*
Using the practice line, tie the knot your.-
se1f as you see it being tied on the screen.

4. Follow through with each movement. When the
knot on the screen is finished, yours should
be finished too.
After the film* you will be asked to tie the
knot again in another line*

5. Tying a

BOWLINE

10
(180-1,1HNP)

Silent
Title

Sound'and
Silent title

X

X

Silent
Title

6. To tie a bowline, start about two or three 1800 Camera

toet from the end of line. Form a small AnglelMotion*

loop. Pass end of the line through this loop, Hands. Shows

forming a larger loop below. Pass this same knot being tied

end around the long end. Then pass it through from observer's

the small loop again so that it lies along side view.

itself, Hold these two parts, and pull the 44 seconds

long part until the knot is tight.

7.Blank gilm

8. Repeat 2 (above)

9. Repeat 4 (above)

10. Tying

MET BEND

3 feet

Repeat 2

X

$ ilent
Title

(0.-SNHNP)

Siient
Title

Sound and Silent
title

X

X

Silent
Title

00 Camera angle)
Static)
No Hands,
Shows 7 stages
in tying of the
knot* Dissolves
between stages4
42 seconds.

3 feet

Repeat 2

X

Silent
Title



VERSIONS

FILM CONTENT
IV.

Cb-s 0-11-H-tri9

Silent
Title

Sound and
Silent title

X

X

Silent
Title

0
oCamera angle,

Static,
Hands.
Shaws 7 stages
in the tying of
the knot wlth
hands in posi-
tionaissolves
between stages
42 seconds.

3 feet

Repeat 2

X

Silent
title

Silent
Title

Sound and
Silent title

X

X

Silent
Title

0
o
Camera angle,

Motion,
-Hands.

V. VI. VII. VIII.

(18044(ei-P) (O-S-NH-P) (0-S-H-P) (04k-H-P)

Silent Silent Silent Silent
Title Title Title Title

X X X X

Sound and Sound and Sound and Sound and
Silent title Silent title Silent title Silent title

Sound and Sound and Sound and Sound and
Silent title Silent title Silent title Silent title

Silent Silent Silent Silent
Title Title Title Title

Same as I Same as II Same as III Same as IV

Shows knot being
tied from sub-
ject's own
point of view.
42 seconds.

3 feet

Rereat 2

X

Silent
title

3 feet 3 feet 3 feet 3 feet

X X X X

Repeat 4 Repeat 4 Repeat 4 Repeat 4

Silent Silent Silent Silent
title title title title



I.
11. The sheet bend iA used to join two lines. 180 Camera Angle,

Cross the lines and hold them. Take the Motion,

long part and loop it around its awn end so Hands,

that it crosses between the two short ends, Showsknot being

Take the short end of the line which is not tied from obser
looped, bring it around and through the ver's view.

loop; place it alongside its own long part. 42 seconds
Take the long part of the other line and
pull the loops tight.

12. Blank film

13. Repeat 2 (previous page)

14. Repeat 4 (previous page)

15. Tying a

SPANISH BOWLINE

3 feet

Repeat 2

X

Silent
Title

0 Camera Angle)
Static,
No hands.
Shows 5 stages in
the tying of the
knot. Dissolves
between stages.
41 seconds

3 feet

Repeat 2

X

Silent
Title

16. To tie the Spanish bowline, form a small 1800 Camera Angle, 00 Camera Angle

loop. Bring a large loop around the small Motion, ' Static I
,

loop, Form another small loop inside the Hands. No hands.

large loop. Grasp the center of the large Shows knot being Shows 9 stages in

loop and bring it up close to the two tied from obser the tying of the

small loops forming two fairly large loops. ver's view. knot. Dissolves

Put one of the larger loops through the 63 seconds, between stages.

small loop near it. In the saMe way, put 63 seconds.

the other large loop through the small loop
near it. Gr.!.sp these two loops and the ends

of the line and pull tight.

RECAPITULATION:

Camera angle (1800 or 00)

Motion

Hands

(or Static)

(or No Hands)

180

Participation (or No Participation) NP

0

NH

NP



7176Fa-Mera Angle
Static7
Hands.
Shows 5 Stages
in the tying of
the knot with
hands in posi
tion.Dissolves
between stages.
41 seconds.

IV. VII. VIII.

Ou Camera Angle,
Mbtion,
Hands.
Shows knot being Same as I Same as II Same as III Same as IV
tied from subject's
point of view.
41 seconds.

3 feet 3 feet 3 feet 3 feet 3 feet 3 feet

Repeat 2 Repeat 2 X X X X

X X Repeat 4 Repeat 4 Repeat 4 Repeat 4

Silent Silent Silent Silent Silent Silent
Title Title Title Title Title Title

0° Camera Angle
Static,
Hands.

00 Camera Angle,
Motion
Hands.

Shows 8 stages Shows knot being
in tving of the tiedfrom sub Same as I Same as II Same as III Sane as IV
knot with hands injectls awn point
position. Dis
solves between
stages.
63 seconds.

0

NP

of view.
63 seconds.

NP

180

NH

0 0


